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Current copies of the following documents are hereby made part of these contract documents
by reference. These documents are available on the DFCM web site at http://dfcm.utah.gov
or are available upon request from DFCM.

DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications:
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the General

Conditions are identified in a document entitled Revisions to General
Conditions that is available on DFCM’s web site a
://dfcm.utah.qov

DFCM FORM 2a 040207 2



NOTICE TO CONTRACTORS

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting proposals
for the construction of the following project:

WATERPROOFING AND REMODEL — HEAT PLANT
UTAH VALLEY STATE COLLEGE - OREM, UTAH
DECM PROJECT NO. 06311790

The Request for Proposals (RFP) documents, including the selection requirements, the selection schedule,
and construction documents will be available on at 12:00 Noon on Wednesday, April 4, 2007 in electronic
format only from DFCM at the Wasatch Building at the Utah State Fairpark, approximately 155 North
1000 West, Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov. For questions
regarding this project, please contact Michael A. Ambre, DFCM, at (801)209-9104. No others are to be
contacted regarding this project. Construction cost is estimated at $ 500,000.

The procurement shall be under the Value Based Selection RFP method. A MANDATORY pre-proposal
meeting and site visit will be held at 12:00 Noon on Wednesday, April 11, 2007 east of the Sorenson
Student Center, Utah Valley State College, Orem, Utah). Please visit this web site
(http://www.uvsc.edu/visitors/maps/flash/main_campus.swf) for a map of the campus. All prime
contractors wishing to submit on this project must attend this meeting.

Cost proposals must be submitted by 12:00 Noon on Wednesday, April 25, 2007 to DFCM at the Wasatch
Building at the Utah State Fairpark, approximately 155 North 1000 West, Salt Lake City, Utah.
Additional information, including a management plan and references, will be required as stated on the
Project Schedule. Note: Submittals must be received at the Wasatch Building at the Utah State Fairpark,
approximately 155 North 1000 West, Salt Lake City, Utah by the specified times.

The contractor shall comply with and require all of its subcontractors to comply with the license laws as
required by the State of Utah.

A Bid Bond in the amount of five percent (5%) of the proposal amount, made payable to the Division of
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the cost proposal.

The Division of Facilities Construction & Management reserves the right to reject any or all proposals or
to waive any formality or technicality in any proposal in the interest of the State.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

MARLA WORKMAN, CONTRACT COORDINATOR
4110 State Office Bldg., Salt Lake City, Utah 84114
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DESCRIPTION OF WORK

Remove existing landscaping, irrigation, concrete and waterproofing down to concrete deck. Install
larger diameter drains, waterproofing and pavers. This project will include elevation changes with cast in
place concrete stairs, pre-cast concrete planter boxes and new electrical lighting through out the plaza
area.

Project Risk Factors

1. The construction site and surrounding area is one of the most sensitive areas on UVSC’s campus.
Below the concrete deck is the campus’ main electrical switch gear, pump house, chillers and
boilers. It is imperative this area remain dry throughout the duration of the project.

2. It is the contractor’s responsibility to close off the construction site and to maintain a safety
program throughout the project.

3. As part of the scope of work, the construction documents will include upsizing the existing drains.
This will require the contractor to work above major electrical and mechanical equipment. As
previously mentioned, this equipment can not be subjected to any water.

4. The contractor will also be required to perform a water test on the membrane prior to any
materials being placed back over it.
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PROCUREMENT PROCESS

1. Request for Proposal Documents

The Request for Proposal (RFP) documents consist of all of the documents listed in the Table of Contents
and all said documents are incorporated in this RFP by reference.

2. Availability of Requests for Proposals

A compact disc containing the full contract documents is available free of charge at the locations stated
on the Project Schedule. Certain Contract Documents are available at DFCM’s internet web site at
http://dfcm.utah.gov.

3. Contact Information

Except as authorized by the DFCM Representative or as otherwise stated in the RFP or the pre-proposal
meeting, communication during the selection process shall be directed to the specified DFCM’s
Representative. In order to maintain the fair and equitable treatment of everyone, contractors shall not
unduly contact or offer gifts or gratuities to DFCM, any Board officer, employee or agent of the State of
Utah, users or selection committee members in an effort to influence the selection process or in a manner
that gives the appearance of influencing the selection process. This prohibition applies before the RFP is
issued as the project is developed, and extends through the award of a contract. Failure to comply with
this requirement may result in a disqualification in the selection process. Contractors should be aware
that selection committee members will be required to certify that they have not been contacted by any of
the contractors in an attempt to influence the selection process.

4, Requests for Information

All requests for information regarding this project shall be in writing and directed to:

Michael A. Ambre (DFCM Representative)
Division of Facilities Construction and Management
4110 State Office Building

Salt Lake City, Utah 84114

E-mail: mambre@utah.com

Facsimile: (801) 538-8487
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Procurement Process
Page No. 2

5. Project Schedule

The Project Schedule lists the important events, dates, times and locations of meetings and submittals that
must be met by the contractor.

6. Mandatory Pre-Proposal Meeting & Registration

A mandatory pre-proposal meeting will be held on the date and time and at the location listed on the
Project Schedule.

A representative from each interested prime contractor is required to attend. During the meeting, a
presentation will be made to describe the overall scope of work and intended schedule. Interested prime
contractors may ask questions and request clarification about the project and the procurement process.

Subcontractors and suppliers are invited to attend this meeting but it is not mandatory for them.

THE PRIME CONTRACTORS ABSENCE FROM THE PRE-PROPOSAL MEETING AND/OR
FAILURE TO REGISTER PRECLUDES PARTICIPATION AS A PROPOSER ON THIS PROJECT.

7. Submittal Due Dates and Times

All required submittals must be delivered to, and be received by, the Division of Facilities Construction
and Management previous to the date and time indicated in the Project Schedule. Submittals received
after the specified time will not be accepted. Due to the ongoing construction on Capitol Hill and the
anticipated shortage of parking during 2007, all submittals will be received at the Wasatch Building at the
Utah State Fairpark. Refer to the map on the DFCM web site for directions
(http://dfcm.utah.gov/downloads/fairpark_map.pdf). Please allow adequate time for delivery. If using a
courier service, the submitting firm is responsible for ensuring that delivery will be made directly to the
required location.

8. Last Day to Submit Questions

All questions must be received at the office of DFCM no later than the time and dated listed on the
Project Schedule. Questions must be submitted in writing to Michael A. Ambre at DFCM.

9. Addendum

All responses to questions and requests for clarification will be in writing and issued as addenda to the
Request for Proposals. The addenda will be posted on DFCM’s web site.

Any addenda issued prior to the submittal deadline shall become part of the Request for Proposals and
any information required shall be included in your proposal.
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10. Past Performance and References

As a contractor completes each DFCM project, DFCM, the architects/engineers and the using agency will
evaluate the contractor. It is the intent of DFCM that this process will be the major source for evaluating
past performance.

Contractors shall submit past performance and reference information by the time indicated on the Project
Schedule.

For all DFCM projects completed in the last five years identify the project by name, number and DFCM
project manager. Each contractor wishing to compete for this project that has not completed at least three
DFCM projects in the last five years, will be required to provide one copy of a list of references on
additional similar projects for a total of three projects.

For non-DFCM projects provide the following information:

Point of Contact: Person who will be able to answer any customer satisfaction questions.
Phone Number: Phone number of the contact we will be surveying.

User Name: Name of the Company / Institution that purchased the construction work.
Project Name: Name of the project.

Date Completed: Date of when the work was completed.

Address: Street, city and state where the work was performed.

Size: Size of project in dollars.

Duration: Duration of the project / construction in months.

Type: Type of the project (i.e.: School, Offices, Warehouse, etc.)

11. Cost Proposal

Before submitting a proposal, each contractor shall carefully examine the RFP; shall visit the site of the
Work; shall fully inform themselves as to all existing conditions and limitations; and shall include in the
proposal the cost of all items required by the RFP. If the contractor observes that portions of the Contract
Documents are at variance with applicable laws, building codes, rules, regulations or contain obvious
erroneous or uncoordinated information, the contractor shall promptly notify the specified DFCM
Representative and the necessary changes shall be accomplished by Addendum.

The proposal, bearing original signatures, must be typed or handwritten in ink on the Cost Proposal Form
provided in the procurement documents and submitted in a sealed envelope at the location specified
below prior to the deadline for submission of cost proposals indicated on the Project Schedule.

Bid bond security, in the amount of five percent (5%) of the proposal amount, made payable to the
Division of Facilities Construction and Management, shall accompany proposal. THE BID BOND
MUST BE ON THE BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN
ORDER TO BE CONSIDERED AN ACCEPTABLE PROPOSAL.
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If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form, and

the bid security meets all other legal requirements, the contractor will be allowed to provide an acceptable
bid bond by the close of business on the next business day following notification by DFCM of submission
of a defective bid bond security. NOTE: A cashier’s check cannot be used as a substitute for a bid bond.

Cost Proposals will be accepted by DFCM at the Wasatch Building, Utah State Fairpark, approximately
155 North 1000 West, Salt Lake City, Utah. Late proposals will be disqualified and returned to the
proposer unopened. One copy of the cost proposal is required. The contractor shall bid the base bid price
and the add alternates.

12. Compliance with Construction Budget

DFCM expects to receive cost proposals that are within the stated construction budget. While all
contractors are generally encouraged to submit cost reduction proposals as appropriate, those who are not
able to submit a cost proposal within the budget are particularly requested to submit cost reduction
proposals to bring the cost within the budget. Contractors may, however, submit cost proposals that
exceed the budget but they will be addressed in the manner explained below.

After the deadline for submitting cost proposals, DFCM staff will open proposals to identify those
contractors whose cost proposals, net of any potentially acceptable cost reduction proposals, are within
the stated budget.

Cost proposals will be kept confidential and will not be disclosed to the selection committee until after the
interviews and preliminary deliberations are completed. No information regarding a contractor’s cost and
cost reduction proposals will be disclosed to competing contractors prior to the completion of the
selection process.

Only contractors whose cost proposals, less any potentially acceptable cost reduction proposals, are
within the stated budget for the contract will be invited to an interview.

If no proposals are received from responsive and responsible contractors whose cost proposal, less any
potentially acceptable cost reduction proposals, are within the stated budget for the contract, DFCM will
determine which of the following actions to take:

A. DFCM may increase the stated budget for the contract and proceed with the selection
process with only those contractors whose cost proposals, less any potentially acceptable cost reduction
proposals, are within the revised budget for the contract. The determination of sources of additional
funding and how much the budget will be increased is solely at the discretion of DFCM.

B. DFCM may reduce the scope or requirements of the contract. This will be evidenced in an
addendum to the RFP which will also set a new deadline for submitting revised cost proposals and cost
reduction proposals. Only qualified contractors who had previously submitted a cost proposal in
accordance with the RFP may be considered in this extended procurement process.

C. DFCM may reject all proposals.
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13. Cost Reduction Proposals

Any cost reduction proposals must be submitted on a document entitled Cost Reduction Proposals by the
deadline indicated in the Project Schedule. Seven copies of this document must be submitted. It is
desired that cost reduction proposals not reduce the durability, functionality or cost efficiency of the
facility although proposals that do not meet this standard will be considered. The cost impact of these
proposals should be included in the Cost Reduction Proposals document. The amount shown on the base
cost proposal should not reflect the cost impact of any cost reduction proposals. The cost reduction
proposals will be evaluated by DFCM, the user and the A/E to determine if they are potentially
acceptable. Prior to the interviews, each contractor will be notified as to which of their cost reduction
proposals are determined to be potentially acceptable and which ones will not be considered in the
selection process. Only those cost reduction proposals that are determined to be potentially acceptable
may be presented in the interview. A contractor may not submit additional cost reduction proposals after
the deadline. Any new cost reduction ideas that are raised in the interview process that were not
submitted prior to the deadline will not be considered in the selection process. The cost reduction
proposals that are accepted will be included in the original contract.

DFCM retains the right that, if it determines that a cost reduction proposal is desirable but the proposed
change is so substantial that its consideration in the selection process would not allow for the fair and
equitable treatment of all contractors, DFCM may, at its option, include the proposed change of contract
requirements in an addendum and allow all qualified contractors to submit a new proposal.

14. Listing of Subcontractors

Listing of Subcontractors shall be as required by the Request for Proposals and as summarized in the
“Instructions and Subcontractor’s List Form”, which are included as part of this RFP. The Subcontractors
List shall be delivered to DFCM or faxed to DFCM at (801)538-3677 by the date and time stated in the
Project Schedule and will be included in the Contract. Requirements for listing additional subcontractors
are as follows: NO ADDITIONAL REQUIREMENTS

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements for
the listing and changing of subcontractors. Any contractor who is found to not be in compliance with
these requirements is subject to a debarment hearing and may be debarred from consideration for award
of contracts for a period of up to three years.

15. Time
One of the selection criteria will be proposed contract time. The contractor will include in the

management plan the schedule for completing the work including any items required by DFCM or the
A/E. A completion date prior to August 31, 2007 is requested but not mandatory.
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The actual notice to proceed will be based on how quickly the contractor returns the contract and the
required bonds as well as the resolution of any issues that may arise in the procurement process. The
actual completion date will be based on the contractors proposed schedule and the date the
contractor received the contract for signature.

All plans, schedules, and the cost proposals are required to reflect the project construction time. Non-
compliance with the schedule will not result in automatic disqualification; it will be evaluated by the
selection committee in determining the final selection.

Of particular interest and concern are the management team and the ability of the prime contractors to

deliver the project within the construction time. Contractors will need to demonstrate the method of
delivery and the competency of the individuals who will manage its successful completion.

16. Management Plan

The contractor shall provide seven copies of the management plan by the time indicated on the Project
Schedule. The management plan should contain information on how the construction will be managed
including items such as security and safety controls, staging areas, delivery routes, crane locations and
interfaces required at the site with the using agency. It should contain an organization chart of key project
personnel and also address how critical subcontractors were selected and will be managed.

Address project specific criteria, risks that have been identified by the RFP and additional risks that the
team has identified. State how those risks will be mitigated.

As part of the management plan include your proposed project schedule. Indicate critical dates and other
information in sufficient detail for the selection committee to determine if the time frames are reasonable.

The management plan should be concise yet contain sufficient information for evaluation by the selection
committee.

17. Statements of Qualifications

The contractor shall provide seven copies of the statements of qualifications by the time indicated on the
Project Schedule. The statement of qualifications is a short document that indicates the experience and
qualifications of the firm, the project manager and the site superintendent. It should include information
on similar projects that have been completed by the firm, project manager and site superintendent.
Include the experience and special qualifications that the project manager and site superintendent have
that are applicable to this project and/or are part of the project specific selection criteria.
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18. Termination or Debarment Certifications

The contractor must submit a certification that neither it nor its principals are presently debarred,
suspended, proposed for debarment, declared ineligible, or voluntarily excluded from soliciting work by
any governmental department or agency. The contractor must also certify that neither it nor its principals
have been terminated during the performance of a contract or withdrew from a contract to avoid
termination. If the contractor cannot certify these two statements the firm shall submit a written
explanation of the circumstances for review by DFCM. Firms are to submit these certifications with their
Statement of Qualifications.

19. Selection Committee

The Selection Committee will be composed of individuals from the Utah State Building Board, DFCM, the
User Agency / Institution, representatives from the design and construction disciplines, and others deemed
appropriate by the DFCM.

20. Interviews.

Interviews will be conducted with all responsive and responsible contractors except as follows. If more
than six contractors submit proposals and meet other requirements, DFCM may convene the selection
committee to develop a short list of contractors to be invited to interviews. This evaluation will be made
using the selection criteria noted below except that cost will not be considered. The information provided
by the past performance/references, preliminary management plan and statement of qualifications will be
the basis for this evaluation.

The purpose of the interview is to allow the contractor to present its qualifications, past performance,
management plan, schedule and general plan for constructing the project. It will also provide an
opportunity for the selection committee to seek clarification of the contractor’s proposal.

The proposed primary project management personnel, including the project manager and superintendent,
should be in attendance. The project manager is the contractor’s representative who will be in daily
control of the construction site. The project manager has overall job authority, will be in attendance at all
job meetings, and is authorized by the contractor to negotiate and sign any and all change orders in the
field, if necessary. Unless otherwise noted, the attendance of subcontractors is at the discretion of the
contractor.

The method of presentation is at the discretion of the contractor. The interviews will be held on the date
and at the place specified in the Project Schedule.
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21.

Selection Criteria for VBS Construction

The following criteria will be used in ranking each of the construction firms. The firm that is ranked the
highest will represent the best value for the state. The criteria are not listed in any priority order. The
selection committee will consider all criteria in performing a comprehensive evaluation of the proposal.
Weights have been assigned to each criteria in the form of points.

A. Cost. 10 Points. The contractor’s proposal will be considered with all other criteria to determine

F.

the ranking of the firm.

Schedule. 10 Points. The contractor’s schedule will be evaluated as to how well it meets the
objectives of the project. Unless other objectives are stated the shorter the construction duration
that is evaluated to be feasible while maintaining safety and quality in conformance with the
construction documents is preferred. The contractor shall discuss during the interview the project
schedule identifying major work items with start and stop dates that are realistic and critical
subcontractors and if they have reviewed and agree to the schedule. The overall completion date
shown on the schedule will be used in the contract as the contract completion date.

DFCM Past Performance Rating. 10 Point. Each construction firm will be given a past
performance rating. The rating will be based first on how well the firm did on past projects with
DFCM. If a minimum of three DFCM past performance ratings are not available a rating will be
established using any DFCM past performance ratings that are available, supplemented by
references supplied by the contractor at the time the proposals are submitted.

Strength of Contractor’s Team. 25 Points. Based on the statements of qualifications, the
interview, and management plan, the selection team shall evaluate the expertise and experience of
the construction firm the project manager and the superintendent as it relates to this project in size,
complexity, quality and duration. Consideration will also be given to the portions of the project
that the contractor will self perform and the strength brought to the team by critical subcontractors
including how they were selected and the success the contractor has had in working with them.

Project Management Approach. 25 Points. Based on the information provided in the
management plan and information presented in the interview the selection team shall evaluate how
each team has planned the project and determined how to construct the project in the location and
in the time frames presented. The firm should present how they plan to move material and people
into and out of the site. Keep the site safe; minimize disruption to the facility etc. The
construction firm shall also discuss what portions of the project they plan to self perform. The
selection team will also evaluate the degree to which risks to the success of the project have been
identified and a reasonable solution has been presented. This may include cost reduction ideas or
proposals.

Proposed method for keeping the building watertight during construction. 20 Points

Total Points Possible: 100 Points
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22. Award of Contract

The selection of the prime contractor will be made using the Value Based Selection system (VBS).
The award of the Contract shall be in accordance with the criteria set forth in the Request for Proposals
(RFP). The State of Utah intends to enter into an agreement with the prime contractor to construct the
project as outlined. Individual contractors or alliances between two or more contractors are allowed in
this process. The State will contract with only one legal entity.

23. Contract and Bond

The contractor's agreement will be in the form bound in the specifications. The contract time will be as
indicated in the proposal. The selected contractor, simultaneously with the execution of the contract
agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the RFP. The performance and payment bonds shall be for an
amount equal to one hundred percent (100%) of the contract sum and secured from a company that meets
the requirements specified in the requisite forms. Any bonding requirements for subcontractors will be
specified in the Supplementary General Conditions.

24. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a proposal is in doubt as to the meaning of any part of
the drawings, specifications or other contract documents, such person shall submit to the specified DFCM
representative a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only by
addenda posted on DFCM’s web site. Neither DFCM nor A/E will be responsible for any other
explanations or interpretations of the proposed documents. A/E shall be deemed to refer to the architect
or engineer hired by DFCM as the A/E or Consultant for the Project.

25. Licensure
The contractor shall comply with and require all of its subcontractors to comply with the license laws as

required by the State of Utah.

26. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by the DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.
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27. Product Approvals

Where reference is made to one or more proprietary products in the contract documents, but restrictive
descriptive materials of one or more manufacturer(s) is referred to in the contract documents, the products
of other manufacturers will be accepted, provided they equal or exceed the standards set forth in the
drawings and specifications and are compatible with the intent and purpose of the design, subject to the
written approval of the A/E. Such written approval must occur prior to the deadline established for the
last scheduled addenda to be issued. The A/E’s written approval will be in an issued addendum. If the
descriptive material is not restrictive, the products of other manufacturers specified will be accepted
without prior approval provided they are compatible with the intent and purpose of the design as
determined by the A/E.

28. Withdrawal of Proposals

Proposals may be withdrawn on written request received from proposer until the notice of selection is
issued.

29. Time is of the Essence

Time is of the essence in regard to all the requirements of the contract documents.

30. Right to Reject Proposals

DFCM reserves the right to reject any or all proposals.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

PROJECT SCHEDULE

PROJECT NAME:

WATERPROOFING AND REMODEL - HEAT PLANT

UTAH VALLEY STATE COLLEGE - OREM, UTAH

DFCM PROJECT NO. 06311790
Event Day Date Time Place
Request for Proposals and Wednesday | April 4, 2007 12:00 NOON | Wasatch Building
Construction Documents Utah State Fairpark
Available Approx 155 North 1000 West
Salt Lake City, UT or DFCM
web site *
Mandatory Pre-Proposal Wednesday | April 11, 2007 12:00 NOON | east of Sorensen Student Center
Site Meeting Utah Valley State College
Orem, UT
http://www.uvsc.edu/visitors/ma
ps/flash/main_campus.swf)
Last Day to Submit Tuesday April 17, 2007 12:00 NOON | mambre@utah.gov
Questions
Addendum Issued Thursday | April 19, 2007 2:00 PM DFCM web site *
Responding to Questions
(if needed)
Prime Contractors’ Cost Wednesday | April 25, 2007 12:00 NOON | Wasatch Building
Proposals, References, Utah State Fairpark
Statements of Qualifications, Approx 155 North 1000 West
Management Plans, Cost Salt Lake City, UT
Reduction Proposals, and
Termination/Debarment
Certifications Due
Subcontractor List Due Thursday | April 26, 2007 12:00 NOON | DFCM
4110 State Office Bldg
SLC, UT
Fax 801-538-3677
Interviews Tuesday May 1, 2007 TBA Utah Valley State College
Orem, UT
Announcement Wednesday | May 2, 2007

* DFCM’s web site address is http://dfcm.utah.gov.

** Due to the ongoing construction on Capitol Hill and the anticipated shortage of parking during 2007, all
required submittals will be received at the Wasatch Building at the Utah State Fairpark. Refer to the
map on the DFCM web site for directions (http://dfcm.utah.gov/downloads/fairpark map.pdf).
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

COST PROPOSAL FORM

NAME OF PROPOSER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors” and in accordance with the "Request for
Proposals” for the WATERPROOFING AND REMODEL — HEAT PLANT - UTAH VALLEY
STATE COLLEGE - OREM, UTAH - DECM PROJECT NO. 06311790 and having examined the
Contract Documents and the site of the proposed Work and being familiar with all of the conditions
surrounding the construction of the proposed Project, including the availability of labor, hereby proposes
to furnish all labor, materials and supplies as required for the Work in accordance with the Contract
Documents as specified and within the time set forth and at the price stated below. This price is to cover
all expenses incurred in performing the Work required under the Contract Documents of which this bid is
a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we
agree to perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by August 31, 2007, should I/we be the
successful proposer, and agree to pay liquidated damages in the amount of $500.00 per day for each day
after expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is
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PROPOSAL FORM
PAGE NO. 2

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10)
days, unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance
and Payment bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful
performance of the contract. The Bid Bond attached, in the amount not less than five percent (5%) of the
above bid sum, shall become the property of the Division of Facilities Construction and Management as
liquidated damages for delay and additional expense caused thereby in the event that the contract is not
executed and/or acceptable 100% Performance and Payment bonds are not delivered within the time set
forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Proposer

ADDRESS:

Authorized Signature
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. Itis expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of , 20
Principal’'s name and address (if other than a corporation): Principal’'s name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of , 20 , personally appeared before me

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20
My Commission Expires:
Resides at:

NOTARY PUBLIC

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to
submit to DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the
subcontractor’s name, bid amount and other information required by Building Board Rule and as stated
in these Contract Documents, on the following basis:

PROJECTS UNDER $500,000 - ALL SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE - ALL SUBS $35,000 OR OVER MUST BE LISTED

e Any additional subcontractors identified in the bid documents shall also be listed.

e The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

o List subcontractors for base bid as well as the impact on the list that the selection of any alternate
may have.

e Bidder may not list more than one subcontractor to perform the same work.

e Bidder must list “Self” if performing work itself.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's
license number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder
shall certify that all subcontractors, required to be licensed, are licensed as required by State law. A
subcontractor includes a trade contractor or specialty contractor and does not include suppliers who
provide only materials, equipment, or supplies to a contractor or subcontractor.

BIDDER LISTING 'SELF' AS PERFORMING THE WORK:

Any bidder that is properly licensed for the particular work and intends to perform that work itself in
lieu of a subcontractor that would otherwise be required to be on the subcontractor list, must insert the
term “Self” for that category on the subcontractor list form. Any listing of ‘Self’ on the sublist form
shall also include the amount allocated for that work.

‘SPECIAL EXCEPTION’:

A bidder may list “‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term
‘Special Exception’ for that category of work, and shall provide documentation with the subcontractor
list describing the bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and
why the bidder was unable to obtain a qualified subcontractor bid. The Director must find that the
bidder complied in good faith with State law requirements for any ‘Special Exception’ designation, in
order for the bid to be considered. If awarded the contract, the Director shall supervise the bidder’s
efforts to obtain a qualified subcontractor bid. The amount of the awarded contract may not be
adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of ‘Special Exception’ on
the sublist form shall also include amount allocated for that work.
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

Page No. 2

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law. Director may withhold awarding the contract
to a particular bidder if one or more of the proposed subcontractors are considered by the Director to
be unqualified to do the Work or for such other reason in the best interest of the State of Utah.
Notwithstanding any other provision in these instructions, if there is a good faith error on the sublist
form, at the sole discretion of the Director, the Director may provide notice to the contractor and the
contractor shall have 24 hours to submit the correction to the Director. If such correction is submitted
timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed
subcontractors only after receiving written permission from the Director based on complying with all

of the following criteria.

1) The contractor has established in writing that the change is in the best interest of the State and
that the contractor establishes an appropriate reason for the change, which may include, but not
is not limited to, the following reasons: the original subcontractor has failed to perform, or is
not qualified or capable of performing, and/or the subcontractor has requested in writing to be

released.

(2 The circumstances related to the request for the change do not indicate any bad faith in the
original listing of the subcontractors.

3) Any requirement set forth by the Director to ensure that the process used to select a new
subcontractor does not give rise to bid shopping.

4) Any increase in the cost of the subject subcontractor work is borne by the contractor.

5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change
order being issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing
to being removed unless the Contractor establishes that the subcontractor is not qualified for

the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” 300,000.00 123456789000

CONCRETE (ALTERNATE #1)

XYZ Concrete Inc

298,000.00

987654321000

MECHANICAL

“Special Exception”
(attach documentation)

Fixed at: 350,000.00

(TO BE PROVIDED
AFTER OBTAINING
SUBCONTRACTOR)

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM FORM 2b 040207
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES
L3 L3 o L] o L3 L3 DFCM
Division of Facilities Construction and Management
SUBCONTRACTORS LIST
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #
We certify that:
I. This list includes all subcontractors as required by the instructions, including those related to the base bid as well as any
alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.
3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED
IN THESE CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR DFCMS REFUSAL TO ENTER INTO
A WRITTEN CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND
AS DEEMED APPROPRIATE BY DFCM. ATTACH A SECOND PAGE IF NECESSARY.

21

DFCM FORM 2b 040207



FUGITIVE DUST PLAN

The Contractor will fill out the form and file the original with the Division of Air Quality and a copy of
the form with the Division of Facilities Construction & Management, prior to the issuance of any notice
to proceed.

The Contractor will be fully responsible for compliance with the Fugitive Dust Control Plan, including

the adequacy of the plan, any damages, fines, liability, and penalty or other action that results from
noncompliance.

Page 1 of 7
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Utah Division of Air Quality
April 20, 1999

GUIDANCE THAT MUST BE CONSIDERED IN DEVELOPING AND SUBMITTING A
DUST CONTROL PLAN FOR COMPLIANCE WITH R307-309-3, 4,5, 6,7

Source Information:

1. Name of your operation (source): provide a name if the source is a construction site.
2. Address or location of your operation or construction site.
3. UTM coordinates or Longitude/Latitude of stationary emission points at your operation.

4. Lengths of the project, if temporary (time period).

5. Description of process (include all sources of dust and fugitive dust). Please, if necessary, use
additional sheets of paper for this description. Be sure to mark it as an attachment.

6. Type of material processed or disturbed.

7. Amount of material processed (tons per year, tons per month, Ibs./hr., and applicable units).

Page 2 of 7
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8. Destination of product (where will the material produced be used or transported, be specific,
provide address or specific location), information needed for temporary relocation applicants.

9. Identify the individual who is responsible for the implementation and maintenance of fugitive
dust control measures. List name(s), position(s) and telephone number(s).

10. List, and attach copies of any contract lease, liability agreement with other companies that may,
or will, be responsible for dust control on site or on the project.

Page 3 of 7
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Description of Fugitive Dust Emission Activities
(Things to consider in addressing fugitive dust control strategies.)

1. Type of activities (drilling and blasting, road construction, development construction, earth
moving and excavation, handling and hauling materials, cleaning and leveling, etc).

2. List type of equipment generating the fugitive dust.

3. Diagram the location of each activity or piece of equipment on site. Please attach the diagram.

4, Provide pictures or drawings of each activity. Include a drawing of the unpaved/paved road
network used to move loads “on” and “off” property.

5. Vehicle miles travels on unpaved roads associated with the activity (average speed).
6. Type of dust emitted at each source (coal, cement, sand, soil, clay, dust, etc.)
7. Estimate the size of the release area at which the activity occurs (square miles). For haul or dirt

roads include total miles of road in use during the activity.

Page 4 of 7
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Description of Fugitive Dust Emission Controls on Site

Control strategies must be designed to meet 20% opacity or less on site (a lesser opacity may be defined
by Approval Order conditions or federal requirements such as NSPS), and control strategies must
prevent exceeding 10% opacity from fugitive dust at the property boundary (site boundary) for
compliance with R307-309-3.

1. Types of ongoing emission controls proposed for each activity, each piece of equipment, and
haul roads.
2. Types of additional dust controls proposed for bare, exposed surfaces (chemical stabilization,

synthetic cover, wind breaks, vegetative cover, etc).

3. Method of application of dust suppressant.

4. Frequency of application of dust suppressant.

5. Explain what triggers the use of a special control measure other than routine measures already in
place, such as covered loads or measures covered by a permit condition (increase in opacity, high
winds, citizen complaints, dry conditions, etc).

6. Explain in detail what control strategies/measures will be implemented off-hours, i.e.,
Saturdays/Sundays/Holidays, as well as 6 PM to 6 AM each day.

Page 5 of 7
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Description of Fugitive Dust Control Off-site

Prevent, to the maximum extent possible, deposition of materials, which may create fugitive dust on
public and private paved roads in compliance with R307-309-5, 6, 7.

1. Types of emission controls initiated by your operation that are in place “off” property
(application of water, covered loads, sweeping roads, vehicle cleaning, etc.).

2. Proposed remedial controls that will be initiated promptly if materials, which may create fugitive
dust, are deposited on public and private paved roads.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Page 6 of 7
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Fugitive Dust Control Plan Violation Report

When a source is found in violation of R307-309-3 or in violation of the Fugitive Dust Control Plan, the
course must submit a report to the Executive Secretary within 15 days after receiving a Notice of
Violation. The report must include the following information:

1. Name and address of dust source.

2. Time and duration of dust episode.

3. Meteorological conditions during the dust episode.

4, Total number and type of fugitive dust activities and dust producing equipment within each

operation boundary. If no change has occurred from the existing dust control plan, the source
should state that the activity/equipment is the same.

5. Fugitive dust activities or dust producing equipment that caused a violation of R-307-309-3 or
the sources dust control plan.

6. Reasons for failing to control dust from the dust generating activity or equipment.

7. New and/or additional fugitive dust control strategies necessary to achieve compliance with
R307-309-3, 4,5, 6, or 7.

8. If it can not be demonstrated that the current approved Dust Control Plan can result in
compliance with R307-309-3 through 7, the Dust Control Plan must be revised so as to
demonstrate compliance with 307-309-3 through 7. Within 30 days of receiving a fugitive dust
Notice of Violation, the source must submit the revised Plan to the Executive Secretary for
review and approval.

Submit the Dust Control Plan to:

Executive Secretary Phone: (801) 536-4000
Utah Air Quality Board FAX: (801) 536-4099
POB 144820

15 North 1950 West
Salt Lake City, Utah 84114-4820

Attachments: DFCM Form FDR R-307-309, Rule 307-309
Page 7 of 7
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300/300/ IFVA/ / /1

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of , 20, by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100%

29

DFCM FORM 2b 040207



CONTRACTOR'S AGREEMENT
PAGE NO. 2

Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.
Said bonds have already been posted by the Contractor pursuant to State law. The required proof of
insurance certificates have been delivered to DFCM in accordance with the General Conditions before
the execution of this Contractor's Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete by . Contractor agrees to pay liquidated damages in the
amount of $ per day for each day after expiration of the Contract Time until the Contractor
achieves Substantial Completion in accordance with the Contract Documents, if Contractor's delay
makes the damages applicable. The provision for liquidated damages is: (a) to compensate the DFCM
for delay only; (b) is provided for herein because actual damages can not be readily ascertained at the
time of execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the
DFCM from maintaining Claims for other non-delay damages, such as costs to complete or remedy
defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Notice to Contractors, Instructions to
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and
oral presentations that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the
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CONTRACTOR'S AGREEMENT
PAGE NO. 3

Contractor requests payment and agrees to safeguard and protect such equipment or materials and is
responsible for safekeeping thereof and if such be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. Itis understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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CONTRACTOR'S AGREEMENT
PAGE NO. 4

ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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CONTRACTOR'S AGREEMENT
PAGE NO. 5

IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public

(SEAL)
My Commission Expires

APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date - Manager Date
DFCN Administrative Services Director Capital Development/Improvements
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
November 30, 2006
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal” and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address:
Phone: Approved As To Form: May 25, 2005
By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the “Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the "Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF
On this day of , 20 , personally appeared before me

, Whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address:
Phone: Approved As To Form: May 25, 2005
By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
CHANGE ORDER #
CONTRACTOR: AGENCY OR INSTITUTION:
PROJECT NAME:
PROJECT NUMBER:
CONTRACT NUMBER:
ARCHITECT: DATE:
CONSTRUCTION | PROPOSAL AMOUNT DAYS
CHANGE REQUEST
DIRECTIVE NO. | NO. INCREASE | DECREASE | INCREASE | DECREASE
Amount Days Date
ORIGINAL CONTRACT
TOTAL PREVIOUS CHANGE ORDERS
TOTAL THIS CHANGE ORDER
ADJUSTED CONTRACT

DFCM and Contractor agree that the terms, contract sum, scope of the Work and time specified in this Change Order
shall constitute the full accord and satisfaction, and complete adjustment to the Contract and includes all direct and
indirect costs and effects related to, incidental to, and/or reasonably implied from such change in the contract terms,
sum, scope of the Work and time.

Contractor:

Date
Architect/Engineer:

Date
Agency or Institution:

Date
DFCM:

Date
Funding Verification:

Date

Page  of _ page(s)
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
As-built Drawings O & M Manuals Warranty Documents Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within

__calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list of
items noted and agreed to shall be: $ . If the list of items is not completed within the time allotted the Owner
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of
the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the Owner shall be
promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE

by:
A/E (include name of firm) (Signature) DATE

by:
USING INSTITUTION OR AGENCY (Signature) DATE

by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267  http://dfcm.utah.gov DFCM, Director
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PROJECT MANUAL

UTAH VALLEY STATE COLLEGE
HEAT PLANT
PLAZA IMPROVEMENTS
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SECTION 01100 - SUMMARY

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Work covered by the Contract Documents.
2. Use of premises.
3. Owner's occupancy requirements.

Related Sections include the following:

1 Division 1 Section "Temporary Facilities and Controls’ for limitations and procedures governing
temporary use of Owner's facilities.

WORK COVERED BY CONTRACT DOCUMENTS

Project Identification: Utah Valley State College —Heat Plant Plaza | mprovements

1 Project Location: Utah Valley State College — Orem, Utah

Owner: State of Utah — Division of Construction & Management 4110 State Office Building — Salt
L ake City, Utah 84114

1 Owner's Agency: Utah Valley State College

Architect: Scott P. Evans — Architect & Associates P.C. — 108 West Center Street, Bountiful, Utah
84010

The Work consists of the following:

1 The Work includes a new waterproof membrane on the roof structure of the Heat Plant Building
and aNew Plaza

USE OF PREMISES

General: Contractor shall have limited use of premises for construction operations as indicated on
Drawings by the Contract limits.

Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of Project site
beyond areas in which the Work is indicated.
1 Owner Occupancy: Allow for Owner occupancy of Project site and use by the public.

SUMMARY 01100- 1



2. Driveways and Entrances. Keep drivewaysloading areas, and entrances serving premises clear
and available to Owner, Owner's employees, and emergency vehicles at al times. Do not use
these areas for parking or storage of materials.

a Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of materials and
equipment on-site.

C. Use of Existing Building: Maintain existing building in a weathertight condition throughout construction
period. Repair damage caused by construction operations. Protect building and its occupants during
construction period.

15 OWNER'S OCCUPANCY REQUIREMENTS

A. Full Owner Occupancy: Owner will occupy site and existing building during entire construction period.
Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.
Perform the Work so as not to interfere with Owner's day-to-day operations. Maintain existing exits,
unless otherwise indicated.

1 Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
Do not close or obstruct walkways, corridors, or other occupied or used facilities without written

permission from Owner and authorities having jurisdiction.
2. Provide not less than 72 hours notice to Owner of activities that will affect Owner's operations.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100
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SECTION 01230 - ALTERNATES

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for alternates.

DEFINITIONS

Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined in the
Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to
accept a corresponding change either in the amount of construction to be completed or in the products,
materials, equipment, systems, or installation methods described in the Contract Documents.

1. The cost or credit for each aternate is the net addition to or deduction from the Contract Sum to
incorporate aternate into the Work. No other adjustments are made to the Contract Sum.
PROCEDURES

Coordination: Modify or adjust affected adjacent work as necessary to completely integrate work of the
alternate into Project.

1 Include as part of each aternate, miscellaneous devices, accessory objects, and similar items
incidental to or required for a complete installation whether or not indicated as part of aternate.

Execute accepted aternates under the same conditions as other work of the Contract.
Schedule: A Schedule of Alternates is included at the end of this Section. Specification Sections

referenced in schedule contain requirements for materials necessary to achieve the work described under
each alternate.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

SCHEDULE OF ALTERNATES

Alternate No. 1: Sidewalk Replacement - Paver Option

ALTERNATES 01230- 1



1 The extent of this alternate is shown on the drawings and includes the removal of the existing
paver sidewalk and the replacement of the sidewalk with pavers as indicated and detailed.

B. Alternate No. 2: Sidewak Replacement — Concrete Option

1 The extent of this alternate is shown on the drawings and includes the removal of the existing
paver sidewalk and the replacement of the sidewalk with new concrete as indicated and detailed.

END OF SECTION 01230
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A. This Section specifies administrative and procedural requirements for handling and processing Contract
modifications.

B. Related Sections include the following:

1 Division 1 Section "Product Requirements' for administrative procedures for handling requests for
substitutions made after Contract award.

13 MINOR CHANGES IN THE WORK

A. Architect will issue Architectural Supplemental Instructions (ASI) authorizing Minor Changes in the
Work, not involving adjustment to the Contract Sum or the Contract Time.

14 PROPOSAL REQUESTS

A. Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed changes in the
Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the
description will include supplemental or revised Drawings and Specifications.

1 Proposal Requests issued by Architect are for information only. Do not consider them instructions
either to stop work in progress or to execute the proposed change.

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation
estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the
change.

a Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

C. Include costs of 1abor and supervision directly attributable to the change. With the cost of
the labor include hourly rates that apply.

d. Include an updated Contractor's Construction Schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

CONTRACT MODIFICATION PROCEDURES 01250- 1
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Contractor-Initiated Proposals; If latent or unforeseen conditions require modifications to the Contract,
Contractor may propose changes by submitting a request for a change to Architect.

1

Include a statement outlining reasons for the change and the effect of the change on the Work.
Provide a complete description of the proposed change. Indicate the effect of the proposed change
on the Contract Sum and the Contract Time.

Include alist of quantities of products required or eliminated and unit costs, with total amount of
purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
Include costs of labor and supervision directly attributable to the change.

Include an updated Contractor's Construction Schedule that indicates the effect of the change,
including, but not limited to, changes in activity duration, start and finish times, and activity
relationship. Use availabletotal float before requesting an extension of the Contract Time.
Comply with requirements in Division 1 Section "Product Requirements’ if the proposed change
requires substitution of one product or system for product or system specified.

CHANGE ORDER PROCEDURES

On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures of Owner
and Contractor.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01250

CONTRACT MODIFICATION PROCEDURES 01250 - 2



SECTION 01290 - PAYMENT PROCEDURES

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies administrative and procedural requirements necessary to prepare and process
Applications for Payment.

Related Sections include the following:

1 Division 1 Section "Contract Modification Procedures’ for administrative procedures for handling
changes to the Contract.

DEFINITIONS

Schedule of Values: A statement furnished by Contractor alocating portions of the Contract Sum to

various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

SCHEDULE OF VALUES

Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's

Construction Schedule. Cost-loaded CPM Schedule may serve to satisfy requirements for the Schedule

of Values.

1 Correlate line items in the Schedule of Vaues with other required administrative forms and
schedules, including the following:

a Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.
C. Contractor's Construction Schedule.

2. Submit the Schedule of Values to Architect at earliest possible date but no later than seven days
before the date scheduled for submittal of initial Applications for Payment.

Format and Content: Use the Project Manual table of contents as a guide to establish line items for the
Schedule of Values. Provide at least one line item for each Specification Section.

1 Identification: Include the following Project identification on the Schedule of Values:
a Project name and location.

b. Name of Architect.
C. Contractor's name and address.

PAYMENT PROCEDURES 01290- 1
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d. Date of submittal.

2. Arrange the Schedule of Values in tabular form with separate columns to indicate the following
for each item listed:

Related Specification Section or Division.
Description of the Work.

Change Orders (numbers) that affect value.
Dallar value.

oo oW

1) Percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total
100 percent.

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of
Applications for Payment and progress reports. Coordinate with the Project Manual table of
contents. Provide severa lineitemsfor principal subcontract amounts, where appropriate.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.

5. Provide a separate line item in the Schedule of Values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated and stored,
but not yet installed.

a Differentiate between items stored on-site and items stored off-site. If specified, include
evidence of insurance or bonded warehousing.

6. Provide separate line items in the Schedule of Values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.

7. Each item in the Schedule of Values and Applications for Payment shall be complete. Include
total cost and proportionate share of general overhead and profit for each item.

a Temporary facilities and other major cost items that are not direct cost of actual work-in-
place may be shown either as separate line items in the Schedule of Values or distributed as
general overhead expense, at Contractor's option.

8. Schedule Updating: Update and resubmit the Schedule of Vaues before the next Applications for
Payment when Change Orders or Construction Change Directives result in a change in the
Contract Sum.

APPLICATIONS FOR PAYMENT

Each Application for Payment shall be consistent with previous applications and payments as certified by
Architect and paid for by Owner.

1 Initial Application for Payment, Application for Payment at time of Substantial Completion, and
final Application for Payment involve additional requirements.

Payment Application Forms: Use AIA Document G702 and AlA Document G703 Continuation Sheets
as form for Applications for Payment.

Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to
sign legal documents on behalf of Contractor. Architect will return incomplete applications without
action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule. Use
updated schedules if revisions were made.

PAYMENT PROCEDURES 01290 - 2



2. Include amounts of Change Orders and Construction Change Directives issued before last day of
construction period covered by application.

D. Transmittal: Submit 3 signed and notarized original copies of each Application for Payment to Architect
by a method ensuring receipt within 24 hours. Transmit each copy with a transmittal form listing
attachments and recording appropriate information about application.

E. Initial Application for Payment: Administrative actions and submittals that must precede or coincide
with submittal of first Application for Payment include the following:

1 List of subcontractors.
2. Schedule of Values.
3. Contractor's Construction Schedule (preliminary if not final).

F. Application for Payment at Substantial Completion: After issuing the Certificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of the Work
claimed as substantially complete.

1 Include documentation supporting claim that the Work is substantially complete and a statement
showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued previously for
Owner occupancy of designated portions of the Work.

G. Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the following:

1 Evidence of completion of Project closeout requirements.

2. Insurance certificates for products and completed operations where required and proof that taxes,
fees, and similar obligations were paid.

3. Updated final statement, accounting for final changes to the Contract Sum.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01290
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:

Coordination Drawings.

Administrative and supervisory personnel.
Project meetings.

Requests for Interpretation (RFI’s).

AR

B. Related Sections include the following:

1 Division 1 Section "Execution Requirements' for procedures for coordinating general installation
and field-engineering services, including establishment of benchmarks and control points.
2. Division 1 Section "Closeout Procedures’ for coordinating closeout of the Contract.

13 DEFINITIONS

A. RFI: Request from Contractor seeking interpretation or clarification of the Contract Documents.

14 COORDINATION

A. Coordination: Coordinate construction operations included in different Sections of the Specifications to
ensure efficient and orderly installation of each part of the Work. Coordinate construction operations,
included in different Sections that depend on each other for proper installation, connection, and operation.

1 Schedule construction operations in sequence required to obtain the best results where installation
of one part of the Work depends on installation of other components, before or after its own
installation.

2. Coordinate installation of different components with other contractors to ensure maximum
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

4. Where availability of space is limited, coordinate installation of different components to ensure
maximum performance and accessibility for required maintenance, service, and repair of al
components, including mechanical and electrical.

B. Prepare memoranda for distribution to each party involved, outlining special procedures required for
coordination. Include such items as required notices, reports, and list of attendees at meetings.

PROJECT MANAGEMENT AND COORDINATION 01310-1



1 Prepare similar memoranda for Owner and separate contractors if coordination of their Work is
required.

C. Administrative Procedures. Coordinate scheduling and timing of required administrative procedures with
other construction activities and activities of other contractors to avoid conflicts and to ensure orderly
progress of the Work. Such administrative activities include, but are not limited to, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

©CoOoNoOUA~AWNE

15 PROJECT MEETINGS

A. General: Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.

1 Attendees: Inform participants and others involved, and individuals whose presence is required,
of date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and
times.

2. Agenda: Prepare the meeting agenda. Distribute the agendato all invited attendees.

3. Minutes: Record significant discussions and agreements achieved. Distribute the meeting

minutes to everyone concerned, including Owner and Architect, within three days of the meeting.

B. Preconstruction Conference: Schedule a preconstruction conference before starting construction, at a
time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.
Hold the conference at Project site or another convenient location. Conduct the meeting to review
responsibilities and personnel assignments.

1 Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and
its superintendent; major subcontractors; suppliers, and other concerned parties shall attend the
conference. All participants at the conference shall be familiar with Project and authorized to
conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the following:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for RFI’s.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Submittal procedures.

Preparation of Record Documents.

Use of the premises and existing building.

Work restrictions.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Parking availability.
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p. Office, work, and storage aress.

g. Equipment deliveries and priorities.
r. Progress cleaning.

S Working hours.

3. Minutes: Architect will record and distribute meeting minutes.

C. Progress Meetings: Conduct progress meetings at biweekly intervals or as agreed upon a the
preconstruction meeting. Coordinate dates of meetings with preparation of payment requests.

1 Agenda: Review and correct or approve minutes of previous progress meeting. Review other
items of significance that could affect progress. Include topics for discussion as appropriate to
status of Project.

a Contractor's Construction Schedule: Review progress since the last meeting. Determine
whether each activity is on time, ahead of schedule, or behind schedule, in relation to
Contractor's Construction Schedule. Determine how construction behind schedule will be
expedited; secure commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will be completed
within the Contract Time.

1) Review schedule for next period.
b. Review present and future needs of each entity present, including the following:
1) Status of submittals.
2) Quality and work standards.
3) Status of correction of deficient items.
4) Field observations.
5) RFI's.
6) Status of proposal requests.
7) Pending changes.
8) Status of Change Orders.
9) Documentation of information for payment requests.
2. Minutes: Architect will record and distribute to Contractor the meeting minutes.
3. Reporting: Distribute minutes of the meeting to each party present and to parties who should have
been present.

a Schedule Updating: Revise Contractor's Construction Schedule after each progress
meeting where revisions to the schedule have been made or recognized. Issue revised
schedule concurrently with the report of each meeting.

16 REQUESTS FOR INTERPRETATION (RFI's)

A. Procedure: Immediately on discovery of the need for interpretation of the Contract Documents, and if not
possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.

1 RFI’'s shall originate with Contractor. RFI’s submitted by entities other than Contractor will be
returned with no response.

2. Coordinate and submit RFI’s in a prompt manner so as to avoid delays in Contractor's work or
work of subcontractors.
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B. Content of the RFI: Include a detailed, legible description of item needing interpretation and the

following:

1 Project name.

2. Date.

3. Name of Contractor.

4. Name of Architect.

5. RFI number, numbered sequentially.

6. Specification Section number and title and related paragraphs, as appropriate.

7. Drawing number and detail references, as appropriate.

8. Field dimensions and conditions, as appropriate.

9. Contractor's suggested solution(s). If Contractor's solution(s) impact the Contract Time or the

Contract Sum, Contractor shall state impact in the RFI.

10.  Contractor's signature.

11.  Attachments: Include drawings, descriptions, measurements, photos, Product Data, Shop
Drawings, and other information necessary to fully describe items needing interpretation.

a Supplementary drawings prepared by Contractor shall include dimensions, thicknesses,
structural grid references, and details of affected materials, assemblies, and attachments.

C. Software-Generated RFI’s.  Software-generated form with substantially the same content as indicated
above.

1. Attachments shall be electronic files in Adobe Acrobat PDF format.

D. Architect’s Action: Architect will review each RFI, determine action required, and return it. Allow
seven working days for Architect's response for each RFI. RFI’s received after 1:00 p.m. will be
considered as received the following working day.

1 The following RFI’ s will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Requests for coordination information aready indicated in the Contract Documents.
Requests for adjustments in the Contract Time or the Contract Sum.

Requests for interpretation of Architect's actions on submittals.

Incomplete RFI’s or RFI’s with numerous errors.

SO Q0 oW

2. Architect's action may include a request for additional information, in which case Architect's time
for response will start again.

3. Architect's action on RFI’s that may result in a change to the Contract Time or the Contract Sum
may be eligible for Contractor to submit Change Proposa according to Division 1 Section
"Contract Modification Procedures.”

a If Contractor believes the RFI response warrants change in the Contract Time or the
Contract Sum, notify Architect in writing within 10 days of receipt of the RFI response.

E. On receipt of Architect’s action, update the RFI log and immediately distribute the RFI response to
affected parties. Review response and notify Architect within seven days if Contractor disagrees with
response.

F. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log

biweekly. Use CSI Log Form 13.2B. Include the following: Software log with not less than the
following:
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Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number including RFI’ s that were dropped and not submitted.

RFI description.

Date the RFI was submitted.

Date Architect’ s response was received.

Identification of related Minor Change in the Work, Construction Change Directive, and Proposal
Request, as appropriate.

ONoUAWDNE

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for submitting Shop Drawings, Product
Data, Samples, and other submittals.

Related Sections include the following:

1 Division 1 Section "Payment Procedures’ for submitting Applications for Payment and the

Schedule of Values.
2. Division 1 Section "Closeout Procedures* for submitting warranties.
3. Division 1 Section "Project Record Documents’ for submitting Record Drawings, Record

Specifications, and Record Product Data.
4. Divisions 2 through 16 Sections for specific requirements for submittals in those Sections.

DEFINITIONS

Informational Submittals:  Written information that does not require Architect'sresponsive action.
Submittals may be rejected for not complying with requirements.

SUBMITTAL PROCEDURES

General: Electronic copies of CAD Drawings of the Contract Drawings will not be provided by Architect
for Contractor's use in preparing submittals.

Coordination: Coordinate preparation and processing of submittals with performance of construction
activities.

1 Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and
related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the Work so processing
will not be delayed because of need to review submittals concurrently for coordination.

a Architect reserves the right to withhold action on a submittal requiring coordination with
other submittals until related submittals are received.

Submittals Schedule:  Comply with requirements in Divison1 Section "Construction Progress
Documentation” for list of submittals and time requirements for scheduled performance of related
construction activities.
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D. Processing Time: Allow enough time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the Contract Time
will be authorized because of failure to transmit submittals enough in advance of the Work to permit
processing, including resubmittals.

1 Initial Review: Allow 15 days for initial review of each submittal. Allow additiona time if
coordination with subsequent submittals is required. Architect will advise Contractor when a
submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial
submittal.
3. Resubmittal Review: Allow 15 daysfor review of each resubmittal.

4. Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or
other partiesisindicated, allow 15 days for initial review of each submittal.

E. Identification: Place a permanent label or title block on each submittal for identification.

=

Indicate name of firm or entity that prepared each submittal on label or title block.

2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's
review and approval markings and action taken by Architect.

3. Include the following information on label for processing and recording action taken:

Project name.

Date.

Name and address of Architect.

Name and address of Contractor.

Name and address of subcontractor.

Name of manufacturer.

Number and title of appropriate Specification Section.
Other necessary identification.

Se@roapoT

F. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract
Documents on submittals.

G. Additional Copies: Unless additional copies are required for fina submittal, and unless
Architect observes noncompliance with provisions in the Contract Documents, initial submittal may serve
asfinal submittal.

1 Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to
Architect.

2. Additional copies submitted for maintenance manuals will not be marked with action taken and
will be returned.

H. Transmittal: Package each submittal individually and appropriately for transmittal and handling.
Transmit each submittal using a transmittal form. Architect will return submittals, without review,
received from sources other than Contractor.

1 Transmittal Form: Provide locations on form for the following information:
a Project name.
b. Date.
C. Destination (To:).
d. Source (From:).
e Names of subcontractor, manufacturer, and supplier.
f. Category and type of submittal.
. Submittal purpose and description.
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h Specification Section number and title.

i. Drawing number and detail references, as appropriate.
j- Transmittal number.

k Submittal and transmittal distribution record.

I Remarks.

m. Signature of transmitter.

2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information,
requests for data, revisions other than those requested by Architect on previous submittals, and
deviations from requirements in the Contract Documents, including minor variations and
limitations. Include same label information as related submittal.

Resubmittals: Make resubmittals in same form and number of copies asinitial submittal.

1 Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of revision.

3 Resubmit submittals until they are marked "Insert approval notation from Architect's (and
Construction Manager's) action stamp."

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators,
installers, authorities having jurisdiction, and others as necessary for performance of construction
activities. Show distribution on transmittal forms.

Use for Construction: Use only final submittals with mark indicating "Insert approval notation from
Architect's (and Construction Manager's) action stamp” taken by Architect.

PART 2 - PRODUCTS
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INFORMATIONAL SUBMITTALS

General: Prepare and submit Informational Submittals required by other Specification Sections.

1 Number of Copies. Submit six copies of each submittal, unless otherwise indicated.
Architect will not return copies.
2. Certificates and Certifications: Provide a notarized statement that includes signature of entity

responsible for preparing certification. Certificates and certifications shall be signed by an officer
or other individual authorized to sign documents on behalf of that entity.

Contractor's Construction Schedule:  Comply with requirements specified in Division 1 Section
"Construction Progress Documentation.”

Product Certificates: Prepare written statements on manufacturer's letterhead certifying that product
complies with requirements in the Contract Documents.

Design Data:  Prepare written and graphic information, including, but not limited to, performance and
design criteria, list of applicable codes and regulations, and calculations. Include list of assumptions and
other performance and design criteria and a summary of loads. Include load diagrams if applicable.
Provide name and version of software, if any, used for calculations. Include page numbers.

Material Safety Data Sheets (MSDSs): Submit information directly to Owner; do not submit to Architect.

1. Architect will not review submittals that include MSDSs and will return the entire submittal for
resubmittal.

SUBMITTAL PROCEDURES 01330- 3



PART 3 - EXECUTION
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3.2

CONTRACTOR'S REVIEW

Review each submittal and check for coordination with other Work of the Contract and for compliance
with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before
submitting to Architect.

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and
location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's
approval, and statement certifying that submittal has been reviewed, checked, and approved for
compliance with the Contract Documents.

ARCHITECT'S ACTION

General: Architect will not review submittals that do not bear Contractor's approval stamp and will return
them without action.

Informational Submittals: Architect will review each submittal and will not return it, or will return it if it
does not comply with requirements. Architect will forward each submittal to appropriate party.

Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without
review.

Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1- GENERAL

11

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for quality assurance and quality
control.

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the Contract
Document requirements.

1 Specific quality-assurance and -control requirements for individual construction activities are
specified in the Sections that specify those activities. Requirements in those Sections may also
cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance
and -control procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor to provide quality-assurance and -control services required by
Architect, Owner or authorities having jurisdiction are not limited by provisions of this Section.

Related Sections include the following:
1 Divisions 2 through 16 Sections for specific test and inspection requirements.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during execution
of the Work to guard against defects and deficiencies and substantiate that proposed construction will
comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution
of the Work to evaluate that actual products incorporated into the Work and completed construction
comply with requirements. Services do not include contract enforcement activities performed by
Architect.

Preconstruction Testing: Tests and inspections that are performed specifically for the Project before
products and materials are incorporated into the Work to verify performance or compliance with specified
criteria.

Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP, or atesting agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product
performance and compliance with industry standards.

Source Quality-Control Testing: Tests and inspections that are performed at the source, i.e., plant, mill,
factory, or shop.
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Field Quality-Control Testing: Tests and inspections that are performed on-site for installation of the
Work and for completed Work.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory
shall mean the same as testing agency.

Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee,
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including
installation, erection, application, and similar operations.

1 Using a term such as "carpentry” does not imply that certain construction activities must be
performed by accredited or unionized individuals of a corresponding generic name, such as
"carpenter.” It also does not imply that requirements specified apply exclusively to tradespeople
of the corresponding generic name.

Experienced: When used with an entity, "experienced" means having successfully completed a minimum
of five previous projects similar in size and scope to this Project; being familiar with special requirements
indicated; and having complied with requirements of authorities having jurisdiction.

CONFLICTING REQUIREMENTS

General: If compliance with two or more standards is specified and the standards establish different or
conflicting requirements for minimum quantities or quality levels, comply with the most stringent
requirement. Refer uncertainties and requirements that are different, but apparently equal, to Architect
for a decision before proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be the
minimum provided or performed. The actual installation may comply exactly with the minimum quantity
or quality specified, or it may exceed the minimum within reasonable limits. To comply with these
requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of
requirements. Refer uncertainties to Architect for a decision before proceeding.

QUALITY ASSURANCE

General: Qualifications paragraphs in this Article establish the minimum qualification levels required;
individual Specification Sections specify additional requirements.

Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling work
similar in material, design, and extent to that indicated for this Project, whose work has resulted in
construction with arecord of successful in-service performance.

Manufacturer Qualifications. A firm experienced in manufacturing products or systems similar to those
indicated for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Fabricator Qualifications: A firm experienced in producing products similar to those indicated for this
Project and with a record of successful in-service performance, as well as sufficient production capacity
to produce required units.

Professional Engineer Qualifications: A professiona engineer who is legaly qualified to practice in
jurisdiction where Project is located and who is experienced in providing engineering services of the kind
indicated. Engineering services are defined as those performed for installations of the system, assembly,
or product that are similar to those indicated for this Project in material, design, and extent.
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F. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the experience
and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and
with additional qualifications specified in individual Sections; and where required by authorities having
jurisdiction, that is acceptable to authorities.

1 NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory
Accreditation Program.

G. Factory-Authorized Service Representative Qualifications: An authorized representative of manufacturer
who is trained and approved by manufacturer to inspect installation of manufacturer's products that are
similar in material, design, and extent to those indicated for this Project.

16 QUALITY CONTROL

A. Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility, Owner
will engage a qualified testing agency to perform these services.

1 Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies
engaged and a description of types of testing and inspecting they are engaged to perform.

2. Costsfor retesting and reinspecting construction that replaces or is necessitated by work that failed
to comply with the Contract Documents will be charged to Contractor, and the Contract Sum will
be adjusted by Change Order.

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility. Unless otherwise
indicated, provide quality-control services specified and those required by authorities having jurisdiction.
Perform quality-control services required of Contractor by authorities having jurisdiction, whether
specified or not.

1 Where services are indicated as Contractor's responsibility, engage a qualified testing agency to
perform these quality-control services.

a Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by
Owner.

2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or
inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a certified
written report, in duplicate, of each quality-control service.

4. Testing and inspecting requested by Contractor and not required by the Contract Documents are
Contractor's responsihility.

5. Submit additional copies of each written report directly to authorities having jurisdiction, when
they so direct.

C. Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to
inspect field-assembled components and equipment installation, including service connections. Report
results in writing as specified in Division 1 Section " Submittal Procedures.”

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for construction that
replaced Work that failed to comply with the Contract Documents.

E. Testing Agency Responsihilities: Cooperate with Architect and Contractor in performance of duties.
Provide qualified personnel to perform required tests and inspections.
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1 Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work
during performance of its services.

2. Determine the location from which test samples will be taken and in which in-situ tests are
conducted.

3. Conduct and interpret tests and inspections and state in each report whether tested and inspected
work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control
service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or
accept any portion of the Work.
6. Do not perform any duties of Contractor.

Associated Services: Cooperate with agencies performing required tests, inspections, and similar quality-
control services, and provide reasonable auxiliary services as requested. Notify agency sufficiently in
advance of operations to permit assignment of personnel. Provide the following:

Access to the Work.

Incidental labor and facilities necessary to facilitate tests and inspections.

Adequate quantities of representative samples of materials that require testing and inspecting.
Assist agency in obtaining samples.

Facilities for storage and field curing of test samples.

Delivery of samplesto testing agencies.

Preliminary design mix proposed for use for material mixes that require control by testing agency.
Security and protection for samples and for testing and inspecting equipment at Project site.

wpn e
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Coordination: Coordinate sequence of activities to accommodate required quality-assurance and -control
services with a minimum of delay and to avoid necessity of removing and replacing construction to
accommodate testing and inspecting.

1 Schedule times for tests, inspections, obtaining samples, and similar activities.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION
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3.2

TEST AND INSPECTION LOG
Prepare arecord of tests and inspections. Include the following:

Date test or inspection was conducted.

Description of the Work tested or inspected.

Date test or inspection results were transmitted to Architect.

Identification of testing agency or specia inspector conducting test or inspection.

AR

Maintain log at Project site. Post changes and modifications as they occur. Provide access to test and
inspection log for Architect’ s reference during normal working hours.

REPAIR AND PROTECTION

General: On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
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1 Provide materials and comply with installation requirements specified in other Specification
Sections. Restore patched areas and extend restoration into adjoining areas with durable seams
that are asinvisible as possible.

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and Patching.”

B. Protect construction exposed by or for quality-control service activities.
C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for
quality-control services.

END OF SECTION 01400
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers standard warranties on products; special
warranties; product substitutions; and comparable products.

Related Sections include the following:

1 Division 1 Section "Alternates" for products selected under an aternate.

2. Division 1 Section "Closeout Procedures’ for submitting warranties for Contract closeout.

3. Divisons2 through 16 Sections for specific requirements for warranties on products and
installations specified to be warranted.

DEFINITIONS

Products: Items purchased for incorporating into the Work, whether purchased for Project or taken from

previously purchased stock. The term "product” includes the terms "material,” "equipment,” "system,"
and terms of similar intent.
1 Named Products. Items identified by manufacturer's product name, including make or model

number or other designation shown or listed in manufacturer's published product literature, that is
current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility, except that products consisting of recycled-content materials are allowed, unless explicitly
stated otherwise. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved through submittal process, or
where indicated as a product substitution, to have the indicated qualities related to type, function,
dimension, in-service performance, physical properties, appearance, and other characteristics that
equal or exceed those of specified product.

Substitutions: Changes in products, materials, equipment, and methods of construction from those
required by the Contract Documents and proposed by Contractor.
SUBMITTALS

Product List: Submit a list, in tabular from, showing specified products. Include generic names of
products required. Include manufacturer's name and proprietary product names for each product.

1 Coordinate product list with Contractor's Construction Schedule and the Submittals Schedule.
2. Form: Tabulate information for each product under the following column headings:
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Specification Section number and title.

Generic name used in the Contract Documents.

Proprietary name, model number, and similar designations.

Manufacturer's name and address.

Supplier's name and address.

Installer's name and address.

Projected delivery date or time span of delivery period.

Identification of items that require early submittal approval for scheduled delivery date.

Se@mpap T

3. Initial Submittal: Within 30 days after date of commencement of the Work, submit 3 copies of
initial product list. Include a written explanation for omissions of data and for variations from
Contract requirements.

a At Contractor's option, initial submittal may be limited to product selections and
designations that must be established early in Contract period.

4. Completed List: Within 60 days after date of commencement of the Work, submit 3 copies of
completed product list. Include awritten explanation for omissions of data and for variations from
Contract requirements.

5. Architect's Action: Architect will respond in writing to Contractor within 15 days of receipt of
completed product list. Architect's response will include a list of unacceptable product selections
and a brief explanation of reasons for this action. Architect's response, or lack of response, does
not congtitute a waiver of requirement to comply with the Contract Documents.

B. Substitution Requests: Submit three copies of each request for consideration. Identify product or
fabrication or installation method to be replaced. Include Specification Section number and title and
Drawing numbers and titles.

1 Substitution Request Form: Use CSI Form 13.1A.
2. Documentation: Show compliance with requirements for substitutions and the following, as
applicable:

a Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

3. Architect's Action: If necessary, Architect will request additional information or documentation
for evaluation within 7 days of receipt of a request for substitution. Architect will notify
Contractor of acceptance or rejection of proposed substitution within 15 days of receipt of request,
or 7 days of receipt of additional information or documentation, whichever is later.

a Form of Acceptance: Change Order.
b. Use product specified if Architect cannot make a decision on use of a proposed substitution
within time allocated.

C. Comparable Product Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and title and
Drawing numbers and titles.

1 Architect's Action: If necessary, Architect will request additional information or documentation
for evaluation within one week of receipt of a comparable product request. Architect will notify
Contractor of approval or rejection of proposed comparable product request within 15 days of
receipt of request, or 7 days of receipt of additional information or documentation, whichever is
later.

a Form of Approval: As specified in Division 1 Section " Submittal Procedures.”
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1.7

b. Use product specified if Architect cannot make a decision on use of a comparable product
request within time allocated.
QUALITY ASSURANCE
Compatibility of Options: If Contractor is given option of selecting between two or more products for
use on Project, product selected shall be compatible with products previously selected, even if previousy
selected products were also options.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and
loss, including theft. Comply with manufacturer's written instructions.

Delivery and Handling:

1 Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of
construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that are
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed

container or other packaging system, complete with labels and instructions for handling, storing,
unpacking, protecting, and installing.

4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that
products are undamaged and properly protected.

Storage:

1 Store products to allow for inspection and measurement of quantity or counting of units.

PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties
required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties
do not relieve Contractor of obligations under requirements of the Contract Documents.

1 Manufacturer's Warranty: Preprinted written warranty published by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by or incorporated into the Contract Documents,
either to extend time limit provided by manufacturer's warranty or to provide more rights for
Owner.

Special Warranties: Prepare a written document that contains appropriate terms and identification, ready
for execution. Submit a draft for approval before final execution.

1 Manufacturer's Standard Form: Maodified to include Project-specific information and properly
executed.

2. Refer to Divisions2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.

Submittal Time: Comply with requirementsin Division 1 Section "Closeout Procedures.”
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PART 2 - PRODUCTS

21 PRODUCT SELECTION PROCEDURES

A. General Product Requirements. Provide products that comply with the Contract Documents, that are
undamaged and, unless otherwise indicated, that are new at time of installation.

1

2.

Provide products complete with accessories, trim, finish, fasteners, and other items needed for a
complete installation and indicated use and effect.

Standard Products: If available, and unless custom products or nonstandard options are specified,
provide standard products of types that have been produced and used successfully in similar
situations on other projects.

Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

Where products are accompanied by the term "as selected,” Architect will make selection.

Where products are accompanied by the term "match sample” sample to be matched is
Architect’s.

Descriptive, performance, and reference standard requirements in the Specifications establish
"salient characteristics’ of products.

B. Product Selection Procedures:

1 Available Manufacturers: Where Specifications include a list of manufacturers, provide a product
by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.
Comply with provisionsin Part 2 "Comparable Products’ Article for consideration of an unnamed
product.
22 PRODUCT SUBSTITUTIONS

A. Timing: Architect will consider requests for substitution if received within 60 days after the Notice to
Proceed. Requests received after that time may be considered or rejected at discretion of Architect.

B. Conditions: Architect will consider Contractor's request for substitution when the following conditions
are satisfied. If the following conditions are not satisfied, Architect will return requests without action,
except to record noncompliance with these requirements:

1 Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or
other considerations, after deducting additional responsibilities Owner must assume. Owner's
additional responsibilities may include compensation to Architect for redesign and evaluation
services, increased cost of other construction by Owner, and similar considerations.

2. Requested substitution does not require extensive revisions to the Contract Documents.

3. Requested substitution is consistent with the Contract Documents and will produce indicated
results.

4. Substitution request is fully documented and properly submitted.

5. Requested substitution will not adversely affect Contractor's Construction Schedule.

6. Requested substitution has received necessary approvals of authorities having jurisdiction.

7. Requested substitution is compatible with other portions of the Work.

8. Requested substitution has been coordinated with other portions of the Work.

9. Requested substitution provides specified warranty.

2.3 COMPARABLE PRODUCTS
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A. Conditions: Architect will consider Contractor's request for comparable product when the following
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests
without action, except to record noncompliance with these requirements:

1

Evidence that the proposed product does not require extensive revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the indicated
results, and that it is compatible with other portions of the Work.

Detailed comparison of significant qualities of proposed product with those named in the
Specifications.  Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

Evidence that proposed product provides specified warranty.

List of similar installations for completed projects with project names and addresses and names
and addresses of architects and owners, if requested.

Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1- GENERAL

11

12

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes general procedural requirements governing execution of the Work including, but
not limited to, the following:

General installation of products.
Starting and adjusting.

Protection of installed construction.
Correction of the Work.

AR

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

EXAMINATION

Existing Conditions. The existence and location of site improvements, utilities, and other construction
indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and
location of mechanical and electrical systems and other construction affecting the Work.

1 Before construction, verify the location and points of connection of utility services.

Existing Utilities: The existence and location of underground and other utilities and construction
indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence
and location of underground utilities and other construction affecting the Work.

1 Before construction, verify the location and invert elevation at points of connection of sanitary
sewer, storm sewer, and water-service piping; and underground electrical services.

2. Furnish location data for work related to Project that must be performed by public utilities serving
Project site.

Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or Applicator present
where indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

1 Written Report: Where a written report listing conditions detrimental to performance of the Work
isrequired by other Sections, include the following:

EXECUTION REQUIREMENTS 01700- 1



3.2

3.3

Description of the Work.

List of detrimental conditions, including substrates.
List of unacceptable installation tolerances.
Recommended corrections.

coope

2. Verify compatibility with and suitability of substrates, including compatibility with existing
finishes or primers.

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

4. Examine walls, floors, and roofs for suitable conditions where products and systems are to be
installed.

5. Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to other
construction, verify dimensions of other construction by field measurements before fabrication.
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

Space Requirements. Verify space requirements and dimensions of items shown diagrammatically on
Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect. Include a detailed
description of problem encountered, together with recommendations for changing the Contract
Documents. Submit requests on CSI Form 13.2A, "Request for Interpretation.”

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alignment and elevation, as
indicated.

1 Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance and ease
of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

4. Maintain minimum headroom clearance of 8 feet in spaces without a suspended ceiling.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

Install products at the time and under conditions that will ensure the best possible results. Maintain
conditions required for product performance until Substantial Compl etion.

Conduct construction operations so no part of the Work is subjected to damaging operations or loading in
excess of that expected during normal conditions of occupancy.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.
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35

3.6

Templates: Obtain and distribute to the parties involved templates for work specified to be factory
prepared and field installed. Check Shop Drawings of other work to confirm that adequate provisions are
made for locating and installing products to comply with indicated requirements.

Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component securely in
place, accurately located and aligned with other portions of the Work.

1 Mounting Heights: Where mounting heights are not indicated, mount components at heights
directed by Architect.
2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions for
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral
anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in
time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange
joints for the best visual effect. Fit exposed connections together to form hairline joints.

Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.
STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation. Remove malfunctioning units,
replace with new units, and retest.

Adjust operating components for proper operation without binding. Adjust equipment for proper
operation.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace
damaged and malfunctioning controls and equipment.

Manufacturer's Field Service: If a factory-authorized service representative is required to inspect field-
assembled components and equipment installation, comply with qualification requirements in Division 1
Section "Quality Requirements.”

PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion.

Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

Repair or remove and replace defective construction. Restore damaged substrates and finishes. Comply
with requirementsin Division 1 Section "Cutting and Patching.”

1 Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with
matching materials, and properly adjusting operating equipment.

Restore permanent facilities used during construction to their specified condition.
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C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without
visible evidence of repair.

D. Repair components that do not operate properly. Remove and replace operating components that cannot
be repaired.

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 01700
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1- GENERAL

11

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Demolition and removal of selected portions of building or structure.
2. Salvage of existing itemsto be reused or recycled.

Related Sections include the following:

1 Division 1 Section "Summary"” for use of premises and Owner-occupancy requirements.

DEFINITIONS

Remove: Detach items from existing construction and legally dispose of them off-site, unless indicated
to be removed and salvaged or removed and reinstalled.

Remove and Salvage: Detach items from existing construction and deliver them to Owner ready for
reuse.

Existing to Remain: Existing items of construction that are not to be removed and that are not otherwise
indicated to be removed, removed and salvaged, or removed and reinstalled.
QUALITY ASSURANCE

Demolition Firm Qualifications. An experienced firm that has specialized in demolition work similar in
material and extent to that indicated for this Project.

Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

Standards: Comply with ANSI A10.6 and NFPA 241.

PROJECT CONDITIONS

Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct
selective demolition so Owner's operations will not be disrupted.

1 Comply with requirements specified in Division 1 Section "Summary."

SELECTIVE DEMOLITION 01732-1



Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as
practical.

Notify Architect of discrepancies between existing conditions and Drawings before proceeding with
sel ective demoalition.

Storage or sale of removed items or materials on-site is not permitted.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage
during selective demolition operations.

1 Maintain fire-protection facilitiesin service during selective demolition operations.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

3.2

EXAMINATION
Verify that utilities have been disconnected and capped.

Survey existing conditions and correlate with requirements indicated to determine extent of selective
demoalition required.

Inventory and record the condition of items to be removed and reinstalled and items to be removed and
salvaged.

When unanticipated mechanical, electrical, or structural elements that conflict with intended function or
design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a
written report to Architect.

Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems: Maintain services/systems indicated to remain and protect them against
damage during selective demolition operations.

1 Comply with requirements for existing services/'systems interruptions specified in Division 1
Section "Summary."

Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility services
and mechanical/electrical systems serving areas to be selectively demolished.

1 Arrange to shut off indicated utilities with utility companies.

2. If services/systems are required to be removed, relocated, or abandoned, before proceeding with
selective demolition provide temporary services/systems that bypass area of selective demolition
and that maintain continuity of services/systems to other parts of building.

3. Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and sed
remaining portion of pipe or conduit after bypassing.
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3.3

34

35

a Where entire wall is to be removed, existing services/systems may be removed with
removal of the wall.

SELECTIVE DEMOLITION, GENERAL

General: Demolish and remove existing construction only to the extent required by new construction and
asindicated. Use methods required to complete the Work within limitations of governing regulations and
asfollows:

1 Proceed with selective demolition systematically, from higher to lower level. Complete selective
demolition operations above each floor or tier before disturbing supporting members on the next
lower level.

2. Nesatly cut openings and holes plumb, square, and true to dimensions required. Use cutting
methods least likely to damage construction to remain or adjoining construction. Use hand tools
or small power tools designed for sawing or grinding, not hammering and chopping, to minimize
disturbance of adjacent surfaces. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.

Removed and Salvaged Items:

Clean salvaged items.

Pack or crate items after cleaning. ldentify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area designated by Owner.
Protect items from damage during transport and storage.

grwbdpE

Existing Items to Remain: Protect construction indicated to remain against damage and soiling during
selective demolition. When permitted by Architect, items may be removed to a suitable, protected
storage location during selective demolition and cleaned and reinstalled in their original locations after
selective demolition operations are complete.

DISPOSAL OF DEMOLISHED MATERIALS
General: Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise
indicated to remain Owner's property, remove demolished materials from Project site and legally dispose

of them in an EPA-approved landfill.

1 Do not allow demolished materials to accumulate on-site.
2. Remove and transport debrisin a manner that will prevent spillage on adjacent surfaces and areas.

Disposal: Transport demolished materials off Owner's property and legally dispose of them.

CLEANING

Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition
operations. Return adjacent areas to condition existing before selective demolition operations began.

END OF SECTION 01732
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SECTION 01770 - CLOSEQOUT PROCEDURES

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
12 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, including, but not
limited to, the following:

1 Inspection procedures.
2. Warranties.
3. Final cleaning.

B. Related Sections include the following:

1 Division 1 Section "Payment Procedures’ for requirements for Applications for Payment for
Substantial and Final Completion.

2. Division 1 Section "Execution Requirements' for progress cleaning of Project site.

3. Division 1 Section "Project Record Documents’ for submitting Record Drawings, Record
Specifications, and Record Product Data.

4. Division 1 Section "Operation and Maintenance Data' for operation and maintenance manual
requirements.

5. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for the

Work in those Sections.

13 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of Substantial Completion,
complete the following. List items below that are incomplete in request.

1 Prepare a list of items to be completed and corrected (punch list), the value of items on the list,
and reasons why the Work is not complete.

2. Submit specific warranties, workmanship bonds, maintenance service agreements, fina
certifications, and similar documents.
3. Prepare and submit Project Record Documents, operation and maintenance manuals, Final

Completion construction photographs, damage or settlement surveys, property surveys, and
similar final record information.

4. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.
Label with manufacturer's name and model number where applicable.

5. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel
of changeover in security provisions.

6. Complete final cleaning requirements, including touchup painting.

7. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.
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14

15

16

Inspection: Submit a written request for inspection for Substantial Completion. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect
will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items,
either on Contractor's list or additional items identified by Architect, that must be completed or corrected
before certificate will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final Compl etion.

FINAL COMPLETION

Preliminary Procedures. Before requesting final inspection for determining date of Final Completion,
complete the following:

1 Submit afinal Application for Payment according to Division 1 Section "Payment Procedures.”

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Architect. The certified copy of thelist
shall state that each item has been completed or otherwise resolved for acceptance.

3. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and
systems.

Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect
will prepare afinal Certificate for Payment after inspection or will notify Contractor of construction that
must be completed or corrected before certificate will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Preparation: Submit three copies of list. Include name and identification of each space and area affected
by construction operations for incomplete items and items needing correction including, if necessary,
areas disturbed by Contractor that are outside the limits of construction.

1 Organize list of spaces in sequential order, starting with exterior areas first and proceeding from
lowest floor to highest floor.

2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

®Pao o

WARRANTIES

Submittal Time: Submit written warranties on request of Architect for designated portions of the Work
where commencement of warranties other than date of Substantial Completion is indicated.
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B.

C.

D.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated
portions of the Work that are completed and occupied or used by Owner during construction period by
separate agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents of the Project
Manual.

1 Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as
necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to
identify the product or installation. Provide a typed description of the product or installation,
including the name of the product and the name, address, and tel ephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES,"
Project name, and name of Contractor.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

21

A.

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the
surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or
that might damage finished surfaces.

PART 3 - EXECUTION

31

A.

B.

FINAL CLEANING

General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply with local
laws and ordinances and Federal and local environmental and antipollution regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or
unit to condition expected in an average commercial building cleaning and maintenance program.
Comply with manufacturer's written instructions.

1 Complete the following cleaning operations before requesting inspection for certification of
Substantial Completion for entire Project or for a portion of Project:

a Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other foreign
substances.

b. Remove tools, construction equipment, machinery, and surplus material from Project site.

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace

finishes and surfaces that cannot be satisfactorily repaired or restored or that already show

evidence of repair or restoration.

Q0

1) Do not paint over "UL" and similar labels, including mechanical and electrical
namepl ates.
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e Replace parts subject to unusual operating conditions.
f. L eave Project clean and ready for occupancy.

C. Comply with safety standards for cleaning. Remove waste materials from Project site and dispose of
lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1- GENERAL

11

12

13

A.

A.

B.

A.

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for Project Record Documents,
including the following:

1 Record Drawings.
2. Record Product Data.

Related Sections include the following:

1 Division 1 Section "Closeout Procedures’ for general closeout procedures.

2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual
requirements.

3. Divisions 2 through 16 Sections for specific requirements for Project Record Documents of the

Work in those Sections.

SUBMITTALS

Record Drawings. Comply with the following:

1 Number of Copies: Submit one set(s) of marked-up Record Prints.
Record Product Data:  Submit one copy of each Product Data submittal.

1 Where Record Product Data is required as part of operation and maintenance manuals, submit
marked-up Product Data as an insert in manual instead of submittal as Record Product Data.

PART 2 - PRODUCTS

21

A.

RECORD DRAWINGS

Record Prints: Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop
Drawings.

1 Preparation: Mark Record Prints to show the actual installation where installation varies from that
shown originaly. Require individual or entity who obtained record data, whether individual or
entity is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.

PROJECT RECORD DOCUMENTS 01781-1
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23

a Give particular attention to information on concealed elements that would be difficult to
identify or measure and record later.

b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the markup before
enclosing concealed installations.

Content: Types of items requiring marking include, but are not limited to, the following:

Revisions to details shown on Drawings.

Revisionsto electrical circuitry.

Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

®Pao o

Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual
physical conditions, completely and accurately. If Shop Drawings are marked, show cross
reference on the Contract Drawings.

Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between
changes for different categories of the Work at same location.

Mark important additional information that was either shown schematically or omitted from
original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and
similar identification, where applicable.

Format: ldentify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1

2.

Record Prints: Organize Record Prints and newly prepared Record Drawings into manageable
sets. Bind each set with durable paper cover sheets. Include identification on cover sheets.

Record Transparencies. Organize into unbound sets matching Record Prints. Place transparencies
in durable tube-type drawing containers with end caps. Mark end cap of each container with
identification. If container does not include a complete set, identify Drawings included.
Identification: Asfollows:

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of Architect.

Name of Contractor.

Pao o

RECORD PRODUCT DATA

Preparation: Mark Product Data to indicate the actual product installation where installation varies
substantially from that indicated in Product Data submittal.

1

2.

3.

Give particular attention to information on concealed products and installations that cannot be
readily identified and recorded later.

Include significant changes in the product delivered to Project site and changes in manufacturer's
written instructions for installation.

Note related Change Orders and Record Drawings where applicable.

MISCELLANEOUS RECORD SUBMITTALS
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A.

Assemble miscellaneous records required by other Specification Sections for miscellaneous record
keeping and submittal in connection with actual performance of the Work. Bind or file miscellaneous
records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

31

A.

B.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for Project Record
Document purposes. Post changes and modifications to Project Record Documents as they occur; do not
wait until the end of Project.

Maintenance of Record Documents and Samples: Store Record Documents and Samples in the field
office apart from the Contract Documents used for construction. Do not use Project Record Documents
for construction purposes. Maintain Record Documents in good order and in a clean, dry, legible
condition, protected from deterioration and loss. Provide access to Project Record Documents for
Architect’ s reference during normal working hours.

END OF SECTION 01781
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SECTION 02055 - TOPSOIL

PART | - GENERAL

1.1 RELATED DOCUMENTS:

A.

The general and supplementary general conditions shall apply to all work under this
section.

Separation of these specifications into sections is for convenience only and is not
intended to establish limits of work.

Consult the index to be certain that the set of documents and specifications is complete.
Report omissions or discrepancies to the landscape architect before bidding.

1.2 SUMMARY:

A.

The work to be performed shall consist of furnishing and spreading topsoil. Topsoil shall
be placed on all areas within landscaped and planter areas.

Work under this section of specifications shall include coordination of all work with all
other sections of these specifications.

1.3 QUALITY ASSURANCE:

A.

Any deviation from the contract documents shall have written approval of owner and
landscape architect.

14 SUBMITTALS:

A.

Product Data: Contractor shall furnish all soil analysis reports and samples to landscape
architect.

PART Il - PRODUCTS

21 SUMMARY

A.

UVSC PLAZA

Topsoil shall consist of natural sandy loam of uniform quality, free from sub-soil, hard
clods, stiff clay, hard pan, sod, partially disintegrated debris, and/or other undesirable
material. Soil shall be free of plants, roots, or seeds that would be toxic or harmful to
growth. It shall be obtained from naturally drained sources, and shall contain at least 2
percent organic matter, determined in accordance with current methods of the
Association of Official Agricultural Chemists.
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TABLE 1. Criteria to establish suitability of topsoil (or topsoil substitution)

2.2

2.3

Name pH Soluble Sodium Organic | Sand | Silt | Clay
Salts Absorption | Matter % % %
dS/m or Ratio %
mmbho/cm (SAR)
Ideal 55-75 <2 <3 >2.0 <70 <70 | <30
Acceptable 5.0-8.2 <4 >0.5 <70 | <70 |<30
Unacceptable | <5.0 >4 >10 <0.5 >70 |>70 | >30
>8.2
“Topsoil Quality Guidelines for Landscaping” May 1997
MECHANICAL ANALYSIS
Passing Retain on Percentage
1" Screen 1/4" Screen 100%
1" Screen 1/4" Screen (gravel) Not more than 3%
No. 100 U.S.S. 40%
Mesh Sieve/sand 60%
No. 100 U.S.S. Very fine sand 40%
Mesh Sieve Silt and Clay 60%

All percentages to be based on dry weight of sample.

CHEMICAL ANALYSIS

Electrical Conductivity

Nitrate Nitrogen

Ammonium Nitrogen

Phosphorus
Calcium
Potassium

Under 50
40

25

160
4000
250

Contractor shall furnish a certified report of an approved analytical chemist showing the
analysis and representative samples of topsoil proposed for use. Topsoil shall not be
delivered to the site until approved by the Landscape Architect. Such approval shall not
constitute final acceptance. The soil shall be subject to rejection, on or after delivery, if it
does not meet these specifications, or if more than 60% of the material passes a No. 100
U.S.S. mesh sieve consisting of clay, as determined by the bouyoucous hydrometer or by
the decantation method.

PART IIl - EXECUTION

A. Topsoil shall not be handled or worked when the soil is so wet that it will become puddled
or the soil structure destroyed. Before the topsoil is spread, the surface on which it is to
be placed, hall be cleared of all trash, debris, weeds, and large rocks. If the ground has a

UVSC PLAZA

TOPSOIL
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hard, smooth surface, it shall be loosened. After the topsoil is spread, all objectionable
material shall be removed.

B. Spreading Topsoil: This work shall consist of furnishing and spreading imported or
reserved topsoil. Topsoil shall be placed on all areas to receive plant materials. Unless

otherwise noted, top soil shall be spread at 4 inches thick for lawn areas and 12 inches
for shrub and tree areas.

End of section 02055
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SECTION 02300 - EARTHWORK

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Excavating and backfilling for buildings and structures.

Related Sections include the following:

1 Division 1 Section "Temporary Facilities and Controls' for temporary controls, utilities, and
support facilities.

2. Division 2 Section "Exterior Plants' for planting bed establishment and tree and shrub pit
excavation and planting.

3. Divisions 2, 15, and 16 Sections for installing underground mechanical and electrical utilities and
buried mechanical and electrical structures.

DEFINITIONS

Backfill: Soil material or controlled low-strength material used to fill an excavation.

Borrow Soil: Satisfactory soil imported from off-site for use asfill or backfill.

Fill: Soil materials used to raise existing grades.

Structures:  Buildings, footings, foundations, retaining walls, dabs, tanks, curbs, mechanical and

electrical appurtenances, or other man-made stationary features constructed above or below the ground

surface.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of afill or backfill
immediately below subbase, drainage fill, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground services within
buildings.
SUBMITTALS

Material Test Reports: From a qualified testing agency indicating and interpreting test results for
compliance of the following with requirements indicated:

1 Classification according to ASTM D 2487 of each on-site and borrow soil material proposed for
fill and backfill.
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16

2. Laboratory compaction curve according to ASTM D 698 ASTM D 1557 for each on-site and
borrow soil material proposed for fill and backfill.

QUALITY ASSURANCE

Geotechnical Testing Agency Quadifications: An independent testing agency qualified according to
ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to
ASTM D 3740 and ASTM E 548.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless
permitted in writing by Architect and then only after arranging to provide temporary utility services
according to requirements indicated.

1 Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's and Owner’ s written permission.
3. Contact utility-locator service for areawhere Project is located before excavating.

Demolish and completely remove from site existing underground utilities indicated to be removed.
Coordinate with utility companies to shut off servicesif lines are active.

PART 2 - PRODUCTS

21

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from
excavations.

Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and SM
AASHTO M 145 Soil Classification Groups A-1, A-2-4, A-2-5, and A-3, or a combination of these
groups, free of rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials,
vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according
to ASTM D 2487 A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to AASHTO M 145, or a combination
of these groups.

1 Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum
moisture content at time of compaction.

Lightweight Engineered Fill (for Plaza Deck): Expanded Shale Lightweight Aggregate —“ Utelite Coarse
Material” as manufactured by Utelite Corporation P.O. Box 387Coalville, UT 84017, phone number
(801)467-2800.

PART 3 - EXECUTION

31

PREPARATION
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3.3

34

35

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement,
lateral movement, undermining, washout, and other hazards created by earthwork operations.

Preparation of subgrade for earthwork operations including remova of vegetation, topsoil, debris,
obstructions, and deleterious materials from ground surface is specified in Division 2 Section "Site
Clearing."

Protect and maintain erosion and sedimentation controls, which are specified in Division 2 Section "Site
Clearing," during earthwork operations.

Provide protective insulating materials to protect subgrades and foundation soils against freezing
temperatures or frost.
DEWATERING (very important)

Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades,
and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.

1 Reroute surface water runoff away from excavated areas. Do not alow water to accumulate in
excavations. Do not use excavated trenches as temporary drainage ditches.
2. Install a dewatering system to keep subgrades dry and convey ground water away from

excavations. Maintain until dewatering is no longer required.
Take al precautions to keep water out of the inside of the building. There are critical electrical and
mechanical equipment items that must be protected from the infiltration of water.
EXCAVATION, GENERAL
Unclassified Excavation: Excavate to subgrade elevations regardliess of the character of surface and
subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials,
and obstructions. No changes in the Contract Sum or the Contract Time will be authorized for rock
excavation or removal of obstructions.
1 If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock,
replace with satisfactory soil materials.
EXCAVATION FOR STRUCTURES
Excavate to indicated elevations and dimensions within atolerance of plus or minus 1 inch. If applicable,
extend excavations a sufficient distance from structures for placing and removing concrete formwork, for
installing services and other construction, and for inspections.
1 Excavations for Foundations: Do not disturb bottom of excavation. Excavate by hand to final
grade. Trim bottoms to required lines and grades to leave solid base to receive other work.

SUBGRADE INSPECTION

Notify Architect when excavations have reached required subgrade.
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3.7

3.8

3.9

3.10

STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1 Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

BACKFILL

Place and compact backfill in excavations promptly, but not before completing the following:

1 Construction below finish grade including, where applicable, subdrainage, dampproofing,
waterproofing, and perimeter insulation.

2. Removing trash and debris.

3. Removing temporary shoring and bracing, and sheeting.

Place backfill on subgrades free of mud, frost, snow, or ice.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material
will bond with existing material.

Place and compact fill material in layersto required elevations as follows:
1 Under plaza deck, steps and ramps, use engineered fill.

Place soil fill on subgrades free of mud, frost, snow, or ice.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to
within 2 percent of optimum moisture content.

1 Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
2. Remove and replace, or scarify and air dry otherwise satisfactory soil material that exceeds
optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.

COMPACTION OF SOIL BACKFILLSAND FILLS

Place backfill and fill soil materials in layers not more than 4 inches in loose depth for material
compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly
along thefull length of each structure.

Compact soil materials to not less than the following percentages of maximum dry unit weight according
to ASTM D 1557:
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3.12

3.13

1 Under structures, steps, and pavements, compact each layer of backfill or fill soil material at 95
percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with
compaction requirements and grade to cross sections, lines, and elevations indicated.

1 Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

Site Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish
subgrades to required elevations within the following tolerances:

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent geotechnical engineering testing agency to
perform field quality-control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earthwork only after test results for previously completed work comply with requirements.

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,

ASTM D 2922, and ASTM D 2937, as applicable. Testswill be performed at the following locations and

frequencies:

1 Foundation Wall Backfill: At each compacted backfill layer, at least 1 test for each 30 |.f. or less
of wall length, but no fewer than 2 tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction
specified, scarify and moisten or aerate, or remove and replace soil to depth required; recompact and
retest until specified compaction is obtained.

DISPOSAL OF SURPLUS AND WASTE MATERIALS

Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and
debris, and legally dispose of it off Owner's property.

END OF SECTION 02300
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SECTION 02751 - CEMENT CONCRETE PAVEMENT

PART 1- GENERAL

11

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes exterior cement concrete pavement for the following:

1 Walkways.

Related Sections include the following:

1 Division 2 Section "Earthwork" for subgrade preparation, grading, and subbase course.

2. Division 2 Section "Pavement Joint Sealants' for joint sealants of joints in concrete pavement and
at isolation joints of concrete pavement with adjacent construction.

3. Division 3 Section "Cast-in-Place Concrete " for general building applications of concrete.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of blended hydraulic

cement, fly ash and other pozzolans, and ground granulated blast-furnace dag.

SUBMITTALS

Product Data: For each type of manufactured material and product indicated.

Design Mixtures: For each concrete pavement mixture. Include aternate mixture designs when

characteristics of materials, Project conditions, weather, test results, or other circumstances warrant

adjustments.

Qualification Data: For testing agency.

QUALITY ASSURANCE

Testing Agency Quadlifications: An independent agency qualified according to ASTM C 1077 and
ASTM E 329 for testing indicated, as documented according to ASTM E 548.

1 Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician,
Grade 1, according to ACI CP-01 or an equivalent certification program.

ACI Publications: Comply with ACI 301, "Specification for Structural Concrete,” unless modified by

requirements in the Contract Documents.

CEMENT CONCRETE PAVEMENT
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Concrete Testing Service: Engage a qualified independent testing agency to perform material evaluation
tests and to design concrete mixtures.

PROJECT CONDITIONS

Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other construction
activities.

PART 2 - PRODUCTS

21

22

23

24

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to product
selection:

1 Available Products:  Subject to compliance with requirements, products that may be incorporated
into the Work include, but are not limited to, products specified.
FORMS

Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materias to
provide full-depth, continuous, straight, smooth exposed surfaces.

1 Use flexible or curved forms for curves with aradius 100 feet or less.

Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or
adversely affect concrete surfaces and will not impair subsegquent treatments of concrete surfaces.

STEEL REINFORCEMENT

Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed.

Plain Steel Wire: ASTM A 82, asdrawn.

Deformed-Steel Wire: ASTM A 496.

Joint Dowel Bars. Plain steel bars, ASTM A 615/A 615M, Grade 60. Cut bars true to length with ends
square and free of burrs.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars, welded wire reinforcement, and dowels in place. Manufacture bar supports according to
CRSI's"Manual of Standard Practice” from steel wire, plastic, or precast concrete of greater compressive
strength than concrete, and as follows:

1 Equip wire bar supports with sand plates or horizontal runners where base material will not
support chair legs.

CONCRETE MATERIALS

CEMENT CONCRETE PAVEMENT
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2.6

2.7

Cementitious Material: Use one of the following cementitious materials, of the same type, brand, and
source throughout the Project:

1 Portland Cement: ASTM C 150, Type /I, gray.

Normal-Weight Aggregates: ASTM C 33, Class4S  coarse aggregate, uniformly graded. Provide
aggregates from a single source with documented service record data of at least 10 years satisfactory
service in similar pavement applications and service conditions using similar aggregates and cementitious
materials.

1 Maximum Coarse-Aggregate Size: 3/4 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to akali in cement.

Water: ASTM C 94/C 94M.
Air-Entraining Admixture: ASTM C 260.
Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious
material.
CURING MATERIALS
Water: Potable.
Clear Waterborne Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
1 Available Products:
a Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
b. L&M Construction Chemicals, Inc.; L&M Cure R.
RELATED MATERIALS
Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber .

Bonding Agent: ASTM C 1059, Type I1, non-redispersible, acrylic emulsion or styrene butadiene.

CONCRETE MIXTURES

Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight
concrete determined by either laboratory trial mixes or field experience.

1 Use a qualified independent testing agency for preparing and reporting proposed concrete mixture
designsfor thetrial batch method.

Proportion mixtures to provide normal-weight concrete with the following properties:
Compressive Strength (28 Days): 4000 psi.

1.
2. Maximum Water-Cementitious Materials Ratio at Point of Placement: 0.45.
3 Slump Limit: 4 inches, plus or minus 1 inch.

CEMENT CONCRETE PAVEMENT
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Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at
point of placement having an air content as follows:

1 Air Content: 5 percent plus or minus 1.5 percent for 3/4-inch nominal maximum aggregate size
Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
Chemical Admixtures; Use admixtures according to manufacturer's written instructions.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland
cement according to ACI 301 requirements for concrete exposed to deicing chemicals.

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work.

1 When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-
1/2 hoursto 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time
to 60 minutes.

PART 3 - EXECUTION

31

3.2

3.3

EXAMINATION

Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional,
grading, and elevation tolerances.

Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to
identify soft pockets and areas of excess yielding.

1 Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit
vehicle speed to 3 mph.

2. Proof-roll with aloaded 10-wheel tandem-axle dump truck weighing not less than 15 tons.

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch require
correction according to requirements in Division 2 Section "Earthwork."

Proceed with concrete pavement operations only after nonconforming conditions have been corrected and
subgradeis ready to receive pavement.
PREPARATION

Remove loose material from compacted subbase surface immediately before placing concrete.

EDGE FORMS AND SCREED CONSTRUCTION

Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required
lines, grades, and elevations. Install formsto allow continuous progress of work and so forms can remain
in place at least 24 hours after concrete placement.

CEMENT CONCRETE PAVEMENT
02751-4



34

35

Clean forms after each use and coat with form-release agent to ensure separation from concrete without
damage.

STEEL REINFORCEMENT

General: Comply with CRSI's "Manua of Standard Practice" for fabricating, placing, and supporting
reinforcement.

Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete
placement. Maintain minimum cover to reinforcement.

JOINTS

General: Form construction, isolation, and contraction joints and tool edgings true to line with faces
perpendicular to surface plane of concrete. Construct transverse joints at right anglesto centerline, unless
otherwise indicated.

1 When joining existing pavement, place transverse joints to align with previously placed joints,
unless otherwise indicated.

Construction Joints: Set construction joints at side and end terminations of pavement and at locations
where pavement operations are stopped for more than one-half hour unless pavement terminates at
isolation joints.

1 Continue steel reinforcement across construction joints, unless otherwise indicated. Do not
continue reinforcement through sides of pavement strips, unless otherwise indicated.

2. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or
asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch
basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

1 L ocate expansion joints at intervals of 30 feet, unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if joint

sealant is indicated.
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or clip
joint-filler sections together.
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary

preformed cap. Remaove protective cap after concrete has been placed on both sides of joint.

Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as indicated.
Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows to
match jointing of existing adjacent concrete pavement:

1 Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge
of joint with grooving tool to a 1/4-inch radius. Repeat grooving of contraction joints after
applying surface finishes. Eliminate groover marks on concrete surfaces.

CEMENT CONCRETE PAVEMENT
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2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or
diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting action will not tear,
abrade, or otherwise damage surface and before devel oping random contraction cracks.

3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where indicated.
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an
edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes. Eliminate tool
marks on concrete surfaces.

CONCRETE PLACEMENT

Inspection: Before placing concrete, inspect and complete formwork installation, steel reinforcement,
and items to be embedded or cast in. Notify other trades to permit installation of their work.

Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete. Do not
place concrete on frozen surfaces.

Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not place
concrete around manholes or other structures until they are at required finish elevation and alignment.

Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
Do not add water to concrete during delivery or at Project site.
Do not add water to fresh concrete after testing.

Deposit and spread concrete in a continuous operation between transverse joints. Do not push or drag
concrete into place or use vibrators to move concrete into place.

Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand
spading, rodding, or tamping.

1 Consolidate concrete along face of forms and adjacent to transverse joints with an internal
vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. Use only
square-faced shovels for hand spreading and consolidation. Consolidate with care to prevent
dislocating reinforcement, dowels, and joint devices.

Place concrete in two operations; strike off initial pour for entire width of placement and to the required
depth below finish surface. Lay welded wire fabric or fabricated bar mats immediately in final position.
Place top layer of concrete, strike off, and screed.

1 Remove and replace concrete that has been placed for more than 15 minutes without being
covered by top layer, or use bonding agent if approved by Architect.

Screed pavement surfaces with a straightedge and strike off.
Commence initial floating using bull floats or darbies to impart an open textured and uniform surface
plane before excess moisture or bleed water appears on the surface. Do not further disturb concrete

surfaces before beginning finishing operations or spreading surface treatments.

Curbs and Gutters: When automatic machine placement is used for curb and gutter placement, submit
revised mix design and laboratory test results that meet or exceed requirements. Produce curbs and

CEMENT CONCRETE PAVEMENT
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gutters to required cross section, lines, grades, finish, and jointing as specified for formed concrete. |If
results are not approved, remove and replace with formed concrete.

Slip-Form Pavers. When automatic machine placement is used for pavement, submit revised mix design
and laboratory test results that meet or exceed requirements. Produce pavement to required thickness,
lines, grades, finish, and jointing as required for formed pavement.

1 Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver
machine during operations.

When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until
pavement has attained 85 percent of its 28-day compressive strength.

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.

1 When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and
aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F and
not more than 80 deg F at point of placement.

2. Do not use frozen materials or materials containing ice or snow.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical
accelerators unless otherwise specified and approved in mix designs.

Hot-Weather Placement: Comply with ACI 301 and as follows when hot-weather conditions exist:

1 Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of
placement. Chilled mixing water or chopped ice may be used to control temperature, provided
water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to
cool concrete is Contractor's option.

2. Cover sted reinforcement with water-soaked burlap so steel temperature will not exceed ambient
air temperature immediately before embedding in concrete.

3. Fog-spray forms, stedl reinforcement, and subgrade just before placing concrete. Keep subgrade
moisture uniform without standing water, soft spots, or dry aress.

FLOAT FINISHING

General: Do not add water to concrete surfaces during finishing operations.

Float Finish: Begin the second floating operation when bleed-water sheen has disappeared and concrete

surface has stiffened sufficiently to permit operations. Float surface with power-driven floats, or by hand

floating if area is small or inaccessible to power units. Finish surfaces to true planes. Cut down high

spots and fill low spots. Refloat surface immediately to uniform granular texture.

1 Medium-to-Fine-Textured Broom Finish: Draw a soft bristle broom across float-finished concrete
surface perpendicular to line of traffic to provide a uniform, fine-line texture.

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

Comply with ACI 306.1 for cold-weather protection.

Begin curing after finishing concrete but not before free water has disappeared from concrete surface.

CEMENT CONCRETE PAVEMENT
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Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound,
or acombination of these as follows:

1 Curing Compound: Apply uniformly in continuous operation by power spray or roller according
to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours
after initial application. Maintain continuity of coating and repair damage during curing period.

PAVEMENT TOLERANCES

Comply with tolerances of ACI 117 and as follows:

ok wNE

© N

Elevation: 1/4inch.

Thickness: Plus 3/8 inch, minus /4 inch.

Surface: Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.

Lateral Alignment and Spacing of Tie Bars and Dowels; 1 inch.

Vertical Alignment of Tie Bars and Dowels. 1/4 inch.

Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge: Length of dowel
1/4 inch per 12 inches.

Joint Spacing: 3 inches.

Contraction Joint Depth: Plus 1/4 inch, no minus.

Joint Width: Plus 1/8 inch, no minus.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Testing Services: Testing of composite samples of fresh concrete obtained according to ASTM C 172
shall be performed according to the following requirements:

1

Testing Frequency: Obtain at least 1 composite sample for each 100 cu. yd. or fraction thereof of
each concrete mix placed each day.

a When frequency of testing will provide fewer than five compressive-strength tests for each
concrete mixture, testing shall be conducted from at least five randomly selected batches or
from each batch if fewer than five are used.

Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not
less than one test for each day's pour of each concrete mix. Perform additional tests when
concrete consistency appears to change.

Air Content: ASTM C 231, pressure method; one test for each composite sample, but not less
than one test for each day's pour of each concrete mix.

Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F and
bel ow and when 80 deg F and above, and one test for each composite sample.

Compression Test Specimens. ASTM C 31/C 31M; cast and laboratory cure one set of three
standard cylinder specimens for each composite sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at
28 days.

a A compressive-strength test shall be the average compressive strength from 2 specimens
obtained from same composite sample and tested at 28 days.
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Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength
tests equals or exceeds specified compressive strength and no compressive-strength test value falls below
specified compressive strength by more than 500 psi.

Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48
hours of testing. Reports of compressive-strength tests shall contain Project identification name and
number, date of concrete placement, name of concrete testing and inspecting agency, location of concrete
batch in Work, design compressive strength at 28 days, concrete mixture proportions and materials,
compressive breaking strength, and type of break for both 7- and 28-day tests.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by
Architect but will not be used as sole basis for approval or rejection of concrete.

Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results
indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as
directed by Architect.

Remove and replace concrete pavement where test results indicate that it does not comply with specified
requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.

REPAIRS AND PROTECTION

Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply
with requirements in this Section.

Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or
defective areas. Fill drilled core holes in satisfactory pavement areas with portland cement concrete
bonded to pavement with epoxy adhesive.

Protect concrete from damage. Exclude traffic from pavement for at least 14 days after placement. When
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and
spillage of materials as they occur.

Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material. Sweep concrete
pavement not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 02751
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SECTION 02780 - UNIT PAVERS

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Asphalt-block pavers set in sand setting beds.

Related Sections include the following:

1 Division 2 Section "Earthwork" for excavation and compacted subgrade.

2. Division 2 Section "Cement Concrete Pavement"

3. Division 7 Section " Hot Fluid-Applied Waterproofing" for waterproofing and protection board
under plaza deck pavers.

4. Division 7 Section "Joint Sealants’ for sealing control and expansion joints in unit pavers with
elastomeric sealants.
SUBMITTALS

Product Data: For materials other than water and aggregates.

Product Data: For the following:

1 Pavers.

Samplesfor Initial Selection: For the following:

1 Each type of unit paver indicated.

Compatibility and Adhesion Test Reports: From latex-additive manufacturer for mortar and grout
containing latex additives.

QUALITY ASSURANCE

Source Limitations: Obtain each type of unit paver from one source with resources to provide materials
and products of consistent quality in appearance and physical properties.

Preconstruction Compatibility and Adhesion Testing: Submit to |atex-additive manufacturer, for testing
indicated below, samples of paving materials that will contact or affect mortar and grout that contain latex
additives.
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15

Mockups: Build mockups to verify selections made under sample submittals and to demonstrate aesthetic
effects and set quality standards for materials and execution.

1 Approved mockups may become part of the completed Work if undisturbed at time of Substantial
Completion.

Preinstallation Conference: Conduct conference at Project site to comply with requirementsin Division 1
Section "Project Management and Coordination.”
DELIVERY, STORAGE, AND HANDLING

Store pavers on elevated platformsin adry location. If units are not stored in an enclosed location, cover
tops and sides of stacks with waterproof sheeting, securely tied.

PART 2 - PRODUCTS

21

22

ASPHALT-BLOCK PAVERS

Asphalt-Block Pavers: Solid units made from asphalt cement complying with ASTM D 312, Typelll;
inorganic stone dust or cement filler; and coarse aggregate, consisting of clean, hard, unweathered stone
crushed into angular particles varying in size up to 3/8 inch (9.5 mm).

1 Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a Hanover Architectural Products, Inc.

Thickness: 2%%".

Face Size: 6 by 12 inches (152 by 305 mm).

Dimensional Tolerances: Plus or minus /16 inch (1.6 mm).
Finish: Natural, smooth.

Color: Match Existing.

Ok wWN

SANDSETTING-BED MATERIALS
Fine Aggregate for Setting Bed: ASTM D 1073, No. 2 or No. 3.

Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent passing No. 16
(1.18-mm) sieve and no more than 10 percent passing No. 200 (0.075-mm) sieve.

PART 3 - EXECUTION

31

EXAMINATION

Examine areas indicated to receive paving, with Instaler present, for compliance with requirements for
installation tolerances and other conditions affecting performance.

1 Proceed with installation only after unsatisfactory conditions have been corrected.

UNIT PAVERS 02780 - 2



3.2

3.3

34

2. Where pavers are to be installed over waterproofing, examine waterproofing installation, with
waterproofing Installer present, for protection from paving operations. Examine areas where
waterproofing system is turned up or flashed against vertical surfaces and horizontal
waterproofing. Proceed with installation only after protection isin place.

PREPARATION

Clean concrete substrates to remove dirt, dust, debris, and loose particles.

INSTALLATION, GENERAL

Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be visible in
finished work.

Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and
textures.

Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges. Cut
units to provide pattern indicated and to fit adjoining work neatly. Use full units without cutting where
possible. Hammer cutting is not acceptable.

Joint Pattern: Basket weave.

Pavers over Waterproofing: Exercise care in placing pavers and setting materials over waterproofing so
protection materials are not displaced and waterproofing is not punctured or otherwise damaged.
Carefully replace protection materials that become displaced and arrange for repair of damaged
waterproofing before covering with paving.

1 Provide joint filler at waterproofing that is turned up on vertical surfaces, unless otherwise
indicated; where unfilled joints are indicated, provide temporary filler or protection until paver
installation is complete.

Tolerances: Do not exceed 1/32-inch (0.8-mm) unit-to-unit offset from flush (lippage) nor 1/8 inch in 10
feet (3 mmin 3 m) from level, or indicated sope, for finished surface of paving.

Tolerances: Do not exceed 1/16-inch (1.6-mm) unit-to-unit offset from flush (lippage) nor 1/8 inch in 24
inches (3 mm in 600 mm) and 1/4 inch in 10 feet (6 mm in 3 m) from level, or indicated slope, for
finished surface of paving.

SAND SETTING-BED APPLICATIONS

Prepare for setting-bed placement by locating 3/4-inch- (19-mm-) deep control bars approximately 11 feet
(3.3 m) apart and parallel to one ancther, to serve as guides for striking board. Adjust bars to subgrades
required for accurate setting of paving units to finished grades indicated.

Place pavers carefully by hand in straight courses, maintaining accurate alignment and uniform top
surface. Protect newly laid pavers with plywood panels on which workers can stand. Advance protective
panels as work progresses, but maintain protection in areas subject to continued movement of materials
and equipment to avoid creating depressions or disrupting alignment of pavers. If additional leveling of
paving is required, and before treating joints, roll paving with power roller after sufficient heat has built
up in the surface from several days of hot weather.
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C. Joint Treatment: Place unit pavers with hand-tight joints. Fill joints by sweeping sand over paved
surface until joints are filled. Remove excess sand after joints are filled.

35 REPAIRING, POINTING, AND CLEANING

A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do
not match adjoining units. Provide new units to match adjoining units and install in same manner as
original units, with same joint treatment and with no evidence of replacement.

B. Cleaning: Remove excess grout from exposed paver surfaces; wash and scrub clean.

END OF SECTION 02780
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SECTION 02814 - CWM MODULAR CONTAINER IRRIGATION SYSTEMS

PART | - GENERAL

11 WORK INCLUDED

A.
B.

Provision of CWM Modular Container Irrigation System units.
Provision of connection materials Hoses, Clamps, Fittings

1.2 RELATED WORK

A.
B.

Section 02000 Sitework
Section 02900 Landscaping

1.3 SUBMITTALS

A.
B.

Product Data: Manufacturer's standard catalog cut sheets and planting instructions.
Samples: Material sample as required for size and fit confirmation only.

14 DELIVERY, STORAGE AND HANDLING

A.
B.
C.

Inspect CWM units after delivery for signs of damage during transit.

Protect units from damage during storage and handling.

Store units in their original packaging. Do not expose units during storage to
temperatures where material will exceed 150* F.

15 PROJECT CONDITIONS

A.

A. Protect units from damage by adjacent work.

1.6 MAINTENANCE

A.

Prior to project completion, provide manufacturer's instructional video, planting and
maintenance instructions to installing contractor to insure correct installation and
maintenance of the planters.

After planting, CWM units reservoirs are to be topped off as required (typically every 2-3
weeks). Do not allow reservoirs to run dry.

PART Il - PRODUCT

21 ACCEPTABLE PRODUCTS/MANUFACTURERS

A.

CWM Modular Container Irrigation System, manufactured by Planter Technology, Inc.,
1260 San Luis Obispo, Hayward, CA 94544. (800)542-2282 fax (510)471-6243.

2.2 CWM MODULAR CONTAINER IRRIGATION SYSTEM INSERTS

A.

UVSC PLAZA

Type: Self-contained, modular units with integral air- and watertight reservoir requiring no
irrigation or drainage lines. Vacuum sensor system to control release of water from
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COow

bottom of unit into the root zone. Water reservoir sized to maintain plants for up to 2-4
weeks. Each system to have minimum of one sensor and one fill unit, up to four
secondary units.

Material: linear low-density polyethylene

Color: Integral black color

Sizes: See CWM cut sheet for exact dimensions - to drop into existing planter.

2.3  ACCESSORIES (OPTIONAL):

A.

F.

Bioguard Root Control Fabric: To prevent plant roots clogging the inlet holes, leading to
premature failure of system. Bioguard is EPA-registered root control fabric coated with
Trifluralin, a herbicide that prevents root cell division. Biobarrier cut into 3" squares by
Planter Technology, Inc.

Drainage Overflow Adapter: Overflow adapter to be sealed over drain hole of planter.
Requires container to be sealed. Typically 5"h, to allow container to catch all irrigation
run-off, but allow rain water to escape. Installed in field by contractor.

Changeable Parts: Sealing cap, one sided grommet, sensor tube. All parts shall initially
included with CWM units and shall be removable and replacable.

3/4" ID Braided PVC tubing for connecting units.

Quick-Snap hose clamps for PVC connections. Prevents corrosion of clamps, ease of
change.

Plastic elbow fittings for square and rectangular containers. Prevents kinking of hose.

PART Il - EXECUTION

3.1 PREPARATION

A.

Prior to order, the contractor shall verify size, location and quantity of CWM units
required. 1

3.2 INSTALLATION

ow>

O

UVSC PLAZA

Refer closely to manufacturer's planting instructions.

Install Drainage Overflow Adapter (when used) prior to installing CWM units.

Trim fill tube to rise up approx. 1" higher than the level of the soil. Angle fill tube when
possible. Tube requires some assembly.

Install level to permit correct functioning. Allow access to water inlet.
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SECTION 02950 - LANDSCAPE PLANTING

PART | - GENERAL

1.1 RELATED DOCUMENTS:

A.

The general and supplementary general conditions shall apply to all work under this
section.

Separation of these specifications into sections is for convenience only and is not
intended to establish limits of work.

Consult the index to be certain that the set of documents and specifications is complete.
Report omissions or discrepancies to the Landscape Architect before bidding.

1.2 SUMMARY:

A.

The work covered by this section of the specifications consists of furnishing all labor,
material, equipment and supplies in performing all operations in connection with
landscape planting and all site work and preparation of soils in strict accordance with this
section of specifications and applicable drawings.

Any minor items of labor or materials not specifically noted on the drawings or
specifications; but obviously necessary for the proper completion of the work, are to be
considered as incidental to and are to be included in the contract.

Submit Contractor's construction schedule of anticipated work time to facilitate timely
visits for review of work.

Work under this section of specifications shall include coordination of all work with all
other sections of these specifications.

13 QUALITY ASSURANCE:

A.

Manufacturer's Qualifications: Licensed nurseries regularly engaged in handling, selling
etc. of plant materials and sizes required, whose products have been in satisfactory use
in similar service.

Installer Qualifications: Licensed contractor regularly engaged in successful installation of
plant material similar to that required for project.

PART II - PRODUCTS:

21 PLANT MATERIAL:

A.

UVSC PLAZA

Plants shall be sound, healthy, vigorous, and free from plant disease, they shall be well-
branched, full-foliage when in leaf, and have a healthy root system. All plants shall be
nursery grown. Collected plants shall not be used. Cold storage plants will not be
accepted. Plant materials shall meet all Nursery Standards set by the American
Association of Nurserymen.

Plant names are defined in "Standardized Plant Names" and in "Bailey's Encyclopedia of

Horticulture." When a name is not found in either reference, refer to the accepted name
used in the nursery trade.
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2.2

2.3

2.4

2.5

2.6

UVSC PLAZA

Plants marked "cans" or "pots" on the plant schedule shall have been grown in those
containers for a minimum of six months and a maximum of two years. Roots shall fill
containers but show no evidence of being or having been root-bound. Plants shall not be
picked up or moved by stems or branches, but shall be lifted and handled from sides of
containers.

Sources of supply shall be verified prior to bidding to insure that all of the plants on the
plant schedule can be supplied. Failure to take this precaution will not relieve the
successful bidder from his responsibility for furnishing and installing all the planting
material in accordance with the contract requirements and without additional expense to
the owner.

PLANT TERMINOLOGY:

A.

Plant material or plants refers to all plants, whether trees, shrubs, ground cover, or
herbaceous plants.

Quality refers to structure and form, evidenced by density and number of canes and
branches, compactness, symmetry, and general development, without consideration of
size or condition. Standard quality indicates the least acceptable quality.

Condition is the factor controlled by vitality and ability to survive and thrive and be
comparable with normal plants of the same species and variety in the vicinity, at the
same season of the year. In addition, plants shall be free from physical damage or
adverse conditions that would prevent thriving with the specified result. Condition also
may refer to state of growth, i.e., whether "dormant condition" or growing condition" and
this state shall be comparable to plants of similar species in the vicinity of the project at a
given season with regard to coverage, size, and color of leaves, formation of buds, and
the like.

PLANT INSPECTION:

A. All plants shall be inspected and approved upon delivery to site. They shall be evaluated
for conformity to specifications. They shall be in proper quantity, quality, size, and
variety. Plants shall be inspected for condition of root balls, disease, insects, or injuries.
If approved on pre-planting basis, they shall remain subject to rejection during planting
period if found to be below specification standards in any way. Rejected plants shall be
removed from site and properly replaced.

TOPSOIL:

A. Topsoil shall meet standards as outlined in SECTION 02055 — Topsoil.

MULCH:

A. Mulching material shall meet requirements of P-P-166e, class B coarseness classification
and horticultural grade or it may be well rotted sawdust, minimum two years old, shredded
pine bark or tan bark, all free of sticks, stones, clay, or other foreign materials and
decomposed at least 50% amid mulching material to obtain suitable pH, and a nitrogen
content of approximately 1.2 to 1.5 percent.

FERTILIZER

B. Animal fertilizer shall be well-rotted cow manure, free from sawdust, shavings, or refuse of

any kind, and shall not contain more than 10% straw or litter by volume.
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C. Chemical fertilizer shall be mixed commercial fertilizer, 0-F-241C, type 1, grade (16-16-8)
level B with guaranteed chemical analysis of contents marked on containers.

2.7 PRE-EMERGENT HERBICIDE:
A. Herbicide shall be Ronstar, Devrinol, Elanco XL, or approved equal.
PART Ill - EXECUTION:

3.1 PREPARING SOIL MIX:

A. Tree/shrub pit and backfilling soil mix shall consist of three parts topsoil and one part Soll
Pep or equal.
B. Commercial fertilizer shall be sparingly mixed with the prepared soil mix, using five

pounds to the yard.

C. Materials shall be thoroughly mixed on the site before placement. Mixing of materials in
pits or beds will not be permitted.

3.2 MEASUREMENTS:
A. The contractor shall carefully scale or otherwise verify all dimensions on the drawings. If
discrepancies or inconsistencies are discovered, consult the Landscape Architect before
proceeding with the work.

3.3 POST PLANTING WEED CONTROL:

A. Apply specified pre-emergent herbicide to shrub and ground cover planting areas after
completion of planting.

B. Planting areas shall be free of existing weed growth prior to application of pre-emergent
herbicide.
C. Apply pre-emergent herbicide in accordance with Manufacturer's recommendations.

3.4 MULCHING:

A. After planting, cultivating and application of pre-emergent herbicide has been completed,
a layer of mulch material shall be spread on finished grade about all plants to a depth of
3" after compaction. The mulch around isolated plants shall be 6" greater in diameter
than that of the hole. All shrubs and ground cover beds shall be completely covered with
mulch.

3.5 CLEAN UP:

A. The contractor shall keep the premises free from accumulation of waste material and
rubbish. At the completion of the work he shall remove from the premises all rubbish and
surplus materials.

3.6 MAINTENANCE AND GUARANTEE:
A. The contractor shall maintain all plant material, including fertilizing, pruning, controlling
insects and diseases, reburying and performing all other operations of care for promotion

of root growth and plant life, until substantial completion or an operational irrigation
system is accepted by the Owner.
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B. All work and materials shall be guaranteed for compliance with the contract requirement,
including replacement for a period of (1) year from date of substantial completion. If
unsatisfactory condition or damage develops in the period stipulated by the guarantee
and is due to neglect, faulty materials or workmanship, the contractor shall immediately
place it in satisfactory condition. All guarantees shall be in writing and worded as
approved by the Landscape Architect.

End of section 02950
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SECTION 03301 - CAST-IN-PLACE CONCRETE (LIMITED

APPLICATIONS)

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies cast-in-place concrete, including reinforcement, concrete materials, mixture design,

placement procedures, and finishes, for noncritical applications of concrete and for projects using small

guantities of concrete.

Related Sections include the following:

1 Division 3 Section "Cast-in-Place Architectural Concrete" for general building applications of
specially finished formed concrete.

SUBMITTALS

General: In addition to the following, comply with submittal requirementsin ACI 301.

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture.

Mockup: Provide a mockup of exposed architectural concrete matching color and texture of surrounding

structures and to match campus standards.

QUALITY ASSURANCE

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and
that complies with ASTM C 94/C 94M requirements for production facilities and equipment.

Source Limitations: Obtain each type of cement of the same brand from the same manufacturer's plant,
obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.

Comply with ACI 301, "Specification for Structural Concrete," including the following sections, unless
modified by requirementsin the Contract Documents:

"General Requirements.”

"Formwork and Formwork Accessories.”
"Reinforcement and Reinforcement Supports.”
"Concrete Mixtures."

"Handling, Placing, and Constructing.”

growdhE
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6. "Lightweight Concrete.”

Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials.”

PART 2 - PRODUCTS

21

22

23

25

2.6

FORMWORK

Furnish formwork and formwork accessories according to ACI 301.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

Plain-Sted Wire: ASTM A 82, as drawn.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and source
throughout Project:

1 Portland Cement: ASTM C 150, Type Il. Provide additives to match existing color or
surrounding concrete structures.

Lightweight Aggregate: ASTM C 330, 1-inch nominal maximum aggregate size.

Water: ASTM C 94/C 94M; potable,

RELATED MATERIALS
Champher Strips

Recessed Cone Ties

CURING MATERIALS

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

CONCRETE MIXTURES

Comply with ACI 301 requirements for concrete mixtures.

Structural Lightweight Concrete Mix: ASTM C 330, proportioned to produce concrete with a minimum
compressive strength of 4,000 psi at 28 days and a calculated equilibrium unit weight of 110 Ib/cu. ft.
plus or minus 3 Ib/cu. ft., as determined by ASTM C 567. Concrete Sump at point of placement shall be
the minimum necessary for efficient mixing, placing, and finishing.

1 Limit ump to 5 inches for troweled slabs and 4 inches for other slabs.
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2.7

CONCRETE MIXING

Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and
furnish batch ticket information.

1 When air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

31

3.2

3.3

34

35

FORMWORK

Design, construct, erect, brace, and maintain formwork according to ACI 301.

STEEL REINFORCEMENT

Comply with CRSI's "Manual of Standard Practice” for fabricating, placing, and supporting
reinforcement.

JOINTS

General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Locate and install so strength and appearance of concrete are not impaired, at
locations indicated or as approved by Architect.

Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, such as
column pedestals, foundation walls, grade beams, and other locations, as indicated.

1 Extend joint fillers full width and depth of joint, terminating flush with finished concrete surface,
unless otherwise indicated.

CONCRETE PLACEMENT

Comply with ACI 301 for measuring, batching, mixing, transporting, and placing concrete.

Before test sampling and placing concrete, water may be added at Project site, subject to limitations of
ACI 301

Do not add water to concrete during delivery, at Project site, or during placement.

Consolidate concrete with mechanical vibrating equipment.

FINISHING FORMED SURFACES

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an
orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective
areas. Remove fins and other projections exceeding 1/8 inch.

1 Apply to concrete surfaces exposed to public view,.
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3.6

3.7

3.8

Sandblasted Finish
Color: Use white cement and other agents to match existing concrete surfaces.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent
to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.
Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces, unless
otherwise indicated.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-weather protection during
curing.

Begin curing after finishing concrete but not before free water has disappeared from concrete surface.

Curing Methods: Cure formed and unformed concrete for at least seven days by one or a combination of
the following methods:

1 Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches,
and sealed by waterproof tape or adhesive. Cure for not less than seven days. Immediately repair
any holes or tears during curing period using cover material and waterproof tape.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent testing and inspecting agency to sample

materials, perform tests, and submit test reports during concrete placement according to requirements

specified in this Article.

Tests: Perform according to ACI 301

1 Testing Frequency: One composite sample shall be obtained for each day's pour of each concrete
mix exceeding 5 cu. yd. but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or
fraction thereof.

2. Testing Frequency: One composite sample shall be obtained for each 100 cu. yd. or fraction
thereof of each concrete mix placed each day.

REPAIRS

Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION 03301
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SECTION 03450 - ARCHITECTURAL PRECAST CONCRETE

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1

Architectural precast concrete cladding units.

Related Sections include the following:

1

Division 3 Section "Cast-in-Place Concrete” for installing connection anchors in concrete.

PERFORMANCE REQUIREMENTS

Performance: Provide architectural precast concrete units and connections capable of withstanding the
following design loads within limits and under conditions indicated:

1

Design framing system and connections to maintain clearances at openings, to alow for
fabrication and construction tolerances, to accommodate live-load deflection, shrinkage and creep
of primary building structure, and other building movements as follows:

a Upward and downward movement of 1/2 inch.

Therma Movements:. Provide for in-plane thermal movements resulting from annual ambient
temperature changes of 120 deg F.

Vehicular Impact Loads: Design spandrel beams acting as vehicular barriers for passenger carsto
resist a single 6000-Ib service load and 10,000-Ib ultimate load applied horizontaly in any
direction to the spandrel beam, with anchorages or attachments capable of transferring thisload to
the structure. Design spandrel beams assuming the load to act at a height of 18 inches above the
floor or ramp surface on an area not to exceed 1 q. ft..

SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each precast concrete mixture. Include compressive strength and water-absorption

tests.

Shop Drawings: Detail fabrication and installation of architectural precast concrete units. Indicate
locations, plans, elevations, dimensions, shapes, and cross sections of each unit. Indicate joints, reveals,
and extent and location of each surface finish. Indicate details at building corners.
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1 Indicate welded connections by AWS standard symbols. Detail loose and cast-in hardware and

connections.

2. Indicate locations, tolerances, and details of anchorage devices to be embedded in or attached to
structure or other construction.

3. Indicate location of each architectural precast concrete unit by same identification mark placed on
panel.

4. Indicate relationship of architectural precast concrete units to adjacent materials.

5. Design Modifications: If design modifications are proposed to meet performance requirements

and field conditions, submit design calculations and Shop Drawings. Do not adversely affect the
appearance, durability, or strength of units when modifying details or materials and maintain the
general design concept.

6. Comprehensive engineering analysis signed and sealed by the qualified professional engineer
responsible for its preparation. Show governing panel types, connections, and types of
reinforcement, including special reinforcement. Indicate location, type, magnitude, and direction
of loads imposed on the building structural frame from architectural precast concrete.

D. Samples: For each type of finish indicated on exposed surfaces of architectural precast concrete units, in
sets of 3, illustrating full range of finish, color, and texture variations expected; approximately 12 by 12
by 2 inches.

1 When other faces of precast concrete unit are exposed, include Samples illustrating workmanship,
color, and texture of backup concrete as well as facing concrete.

E. Welding certificates.

F. Qualification Data: For Installer and fabricator.

15 QUALITY ASSURANCE

A. Installer Qualifications: A precast concrete erector qualified and designated by PCl's Certificate of
Compliance to erect Category A (Architectural Systems) for non-load-bearing members.

B. Installer Qualifications: A precast concrete erector who has retained a "PCl-Certified Field Auditor” to
conduct a field audit of a project in same category as this Project before erection of precast concrete and
who can produce an Erectors Post-Audit Declaration.

C. Fabricator Qualifications: A firm that assumes responsibility for engineering architectural precast
concrete units to comply with performance requirements. This responsibility includes preparation of
Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.

1 Participates in PCI's plant certification programat time of bidding and is designated a PCl-
certified plant for Group A, Category Al - Architectural Cladding and Load Bearing Units.

D. Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

E. Design Standards: Comply with ACI 318 and design recommendations of PCI MNL 120, "PCI Design
Handbook - Precast and Prestressed Concrete,” applicable to types of architectural precast concrete units
indicated.

F. Quality-Control Standard: For manufacturing procedures and testing requirements, quality-control

recommendations, and dimensional tolerances for types of units required, comply with PCI MNL 117,
"Manual for Quality Control for Plants and Production of Architectural Precast Concrete Products.”
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G. Welding: Qualify procedures and personnel according to AWS D1.1/D.1.1M, "Structural Welding Code
- Steel” ; and AWS D1.4, "Structural Welding Code - Reinforcing Steel."

H. Sample Panels: After sample approval and before fabricating architectural precast concrete units,
produce a minimum of 2 sample panels approximately 12" X 12" in area for review by Architect.
Incorporate full-scale details of architectural features, finishes, textures, and transitions in sample panels.

1 L ocate panels where indicated or, if not indicated, as directed by Architect.

2. Damage part of an exposed-face surface for each finish, color, and texture, and demonstrate
adequacy of repair techniques proposed for repair of surface blemishes.

3. After acceptance of repair technique, maintain one sample panel at manufacturer's plant and one at
Project site in an undisturbed condition as a standard for judging the completed Work.

4. Demolish and remove sample panels when directed.

l. Mockups: After sample panel approval but before production of architectural precast concrete units,
construct full-sized mockups to verify selections made under sample submittals and to demonstrate
aesthetic effects and set quality standards for materials and execution.

1 Build mockup of architectural precast concrete complete with anchors, connections, flashings, and
joint fillers.

2. Approved mockups may become part of the completed Work if undamaged at time of Substantial
Completion.

3. Approval of mockups does not constitute approval of deviations from the Contract Documents

unless such deviations are specifically approved by Architect in writing.
J Preinstallation Conference: Conduct conference at Project site to comply with requirements in Division 1
Section "Project Management and Coordination.”
16 DELIVERY, STORAGE, AND HANDLING

A. Deliver architectural precast concrete units in such quantities and at such times to limit unloading units
temporarily on the ground.

B. Support units during shipment on nonstaining shock-absorbing material .

C. Store units with adegquate dunnage and bracing and protect units to prevent contact with soil, to prevent
staining, and to prevent cracking, distortion, warping or other physical damage.

D. Place stored units so identification marks are clearly visible, and units can be inspected.

E. Handle and transport unitsin a position consistent with their shape and design in order to avoid excessive
stresses which would cause cracking or damage.

F. Lift and support units only at designated points shown on Shop Drawings.
17 SEQUENCING
A. Furnish loose connection hardware and anchorage items to be embedded in or attached to other

construction without delaying the Work. Provide locations, setting diagrams, templates, instructions, and
directions, as required, for installation.

PART 2 - PRODUCTS
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22

23

24

MANUFACTURERS

Available Fabricators: Subject to compliance with requirements, fabricators offering products that may
be incorporated into the Work include, but are not limited to, the following:

1. Duracrete

MOLD MATERIALS

Molds: Rigid, dimensionally stable, non-absorptive material, warp and buckle free, that will provide

continuous and true precast concrete surfaces within fabrication tolerances indicated; nonreactive with

concrete and suitable for producing required finishes.

1 Mold-Release Agent: Commercially produced liquid-release agent that will not bond with, stain
or adversely affect precast concrete surfaces and will not impair subsequent surface or joint
treatments of precast concrete.

Form Liners: Units of face design, texture, arrangement, and configuration indicated. Furnish with

manufacturer's recommended liquid-release agent that will not bond with, stain, or adversely affect

precast concrete surfaces and will not impair subsequent surface or joint treatments of precast concrete.

Surface Retarder: Chemical set retarder, capable of temporarily delaying final hardening of newly placed
concrete mixture to depth of revea specified.

REINFORCING MATERIALS

Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

Plain-Steel Welded Wire Reinforcement: ASTM A 185, fabricated from galvanized steel wire into flat
sheets.

Supports:  Suspend reinforcement from back of mold or use bolsters, chairs, spacers, and other devices
for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place according
to PCI MNL 117.

CONCRETE MATERIALS

Portland Cement: ASTM C 150, Type |l or Type Il1, gray, unless otherwise indicated.

1 For surfaces exposed to view in finished structure, mix gray with white cement, of same type,
brand, and mill source.

Normal-Weight Aggregates: Except as modified by PCI MNL 117, ASTM C 33, with coarse aggregates
complying with Class5S. Stockpile fine and coarse aggregates for each type of exposed finish from a
single source (pit or quarry) for Project.

1 Face-Mixture-Coarse Aggregates. Selected, hard, and durable; free of material that reacts with
cement or causes staining; to match selected finish sample.

a Gradation: Uniformly graded.
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2. Face-Mixture-Fine Aggregates: Selected, natural or manufactured sand of same material as coarse
aggregate, unless otherwise approved by Architect.

C. Lightweight Aggregates: Except as modified by PCI MNL 117, ASTM C 330, with absorption less than
11 percent.

D. Coloring Admixture: ASTM C 979, synthetic or natural mineral-oxide pigments or colored water-
reducing admixtures, temperature stable, and nonfading. Final color isto match existing.

E. Water: Potable; free from deleterious material that may affect color stability, setting, or strength of
concrete and complying with chemical limits of PCI MNL 117.

F. Air-Entraining Admixture. ASTM C 260, certified by manufacturer to be compatible with other required
admixtures.
25 STEEL CONNECTION MATERIALS
A. Deformed-Steel Wire or Bar Anchors: ASTM A 496 or ASTM A 706/A 706M.

B. Zinc-Coated Finish: For exterior steel items and items indicated for galvanizing, apply zinc coating by
hot-dip process according to ASTM A 123/A 123M or ASTM A 153/A 153M.

1 For steel shapes, plates, and tubing to be galvanized, limit silicon content of steel to less than 0.03
percent or to between 0.15 and 0.25 percent or limit sum of silicon and 2.5 times phosphorous
content to 0.09 percent.

2. Galvanizing Repair Paint: High-zinc-dust-content paint with dry film containing not less than 94
percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-Paint 20.

C. Welding Electrodes: Comply with AWS standards.

2.6 ACCESSORIES
A. Reglets: Specified in Division 7 Section "Sheet Metal Flashing and Trim."
B. Reglets: Stainless steel, Type 302 or 304, felt or fiber filled, or with face opening of dots covered.
C. Precast Accessories. Provide clips, hangers, plastic or steel shims, and other accessories required to
install architectural precast concrete units.
2.7 GROUT MATERIALS
A. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout containing
selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing

agents, complying with ASTM C 1107, Grade A for drypack and Grades B and C for flowable grout and
of consistency suitable for application within a 30-minute working time.

2.8 CONCRETE MIXTURES

A. Prepare design mixtures for each type of precast concrete required.
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B. Design mixtures may be prepared by a qualified independent testing agency or by qualified precast plant
personnel at architectural precast concrete fabricator's option.

C. Limit water-soluble chloride ions to maximum percentage by weight of cement permitted by ACI 318 or
PClI MNL 117 when tested according to ASTM C 1218/C 1218M.

D. Normal-Weight Concrete Mixtures: Proportion full-depth mixture by either laboratory trial batch or field
test data methods according to ACI 211.1, with materials to be used on Project, to provide normal-weight
concrete with the following properties:

1 Compressive Strength (28 Days): 5000 psi minimum.
2. Maximum Water-Cementitious Materials Ratio: 0.45.

E. Water Absorption: 6 percent by weight or 14 percent by volume, tested according to PCI MNL 117.

F. Lightweight Concrete Backup Mixtures: Proportion mixtures by either laboratory trial batch or field test
data methods according to ACI 211.2, with materials to be used on Project, to provide lightweight
concrete with the following properties:

1 Compressive Strength (28 Days): 5000 psi.
2. Unit Weight: Calculated equilibrium unit weight of 115 Ib/cu. ft., plus or minus 3 Ib/cu. ft.,
according to ASTM C 567.

G. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement
having an air content complying with PCI MNL 117.

H. When included in design mixtures, add other admixtures to concrete mixtures according to manufacturer's
written instructions.

29 MOLD FABRICATION

A. Molds: Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to
concrete-placement operations and temperature changes and for prestressing and detensioning operations.
Coat contact surfaces of molds with release agent before reinforcement is placed. Avoid contamination
of reinforcement and prestressing tendons by release agent.

1 Place form liners accurately to provide finished surface texture indicated. Provide solid backing
and supports to maintain stability of liners during concrete placement. Coat form liner with form-
release agent.

B. Maintain molds to provide completed architectural precast concrete units of shapes, lines, and dimensions

indicated, within fabrication tolerances specified.
1 Form joints are not permitted on faces exposed to view in the finished work.
2. Edge and Corner Treatment: Uniformly chamfered or radiused.
2.10 FABRICATION
A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware: Fabricate anchorage hardware
with sufficient anchorage and embedment to comply with design requirements. Accurately position for

attachment of loose hardware, and secure in place during precasting operations. Locate anchorage
hardware where it does not affect position of main reinforcement or concrete placement.
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1 Weld-headed studs and deformed bar anchors used for anchorage according to AWS D1.1/D1.1M
and AWS C5.4, "Recommended Practices for Stud Welding."

B. Furnish loose hardware items including steel plates, clip angles, seat angles, anchors, dowels, cramps,
hangers, and other hardware shapes for securing architectural precast concrete units to supporting and
adjacent construction.

C. Cast-in reglets, dots, holes, and other accessories in architectural precast concrete units as indicated on
the Contract Drawings.

D. Cast-in openings larger than 10 inches in any dimension. Do not drill or cut openings or prestressing
strand without Architect's approval.

E. Reinforcement: Comply with recommendations in PCI MNL 117 for fabricating, placing, and supporting
reinforcement.

1 Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy
the bond with concrete. When damage to epoxy-coated reinforcing exceeds limits specified in
ASTM A 775/A 775M, repair with patching material compatible with coating material and epoxy
coat bar ends after cutting.

2. Accurately position, support, and secure reinforcement against displacement during concrete-
placement and consolidation operations. Completely conceal support devices to prevent exposure
on finished surfaces.

3. Place reinforcement to maintain at least 3/4-inch minimum coverage. Arrange, space, and
securely tie bars and bar supports to hold reinforcement in position while placing concrete. Direct
wire tie ends away from finished, exposed concrete surfaces.

4. Place reinforcing steel and prestressing strand to maintain at least 3/4-inch minimum concrete
cover. Increase cover requirements for reinforcing steel to 1-1/2 inches when units are exposed to
corrosive environment or severe exposure conditions.  Arrange, space, and securely tie bars and
bar supports to hold reinforcement in position while placing concrete. Direct wire tie ends away
from finished, exposed concrete surfaces.

5. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one full
mesh spacing and wire tie laps, where required by design. Offset laps of adjoining widths to
prevent continuous lapsin either direction.

F. Reinforce architectural precast concrete units to resist handling, transportation, and erection stresses.

G. Comply with requirements in PCI MNL 117 and requirements in this Section for measuring, mixing,
transporting, and placing concrete. After concrete batching, no additional water may be added.

H. Place face mixture to a minimum thickness after consolidation of the greater of 1 inch or 1.5 times the
maximum aggregate size, but not |ess than the minimum reinforcing cover specified.

l. Place concrete in a continuous operation to prevent seams or planes of weakness from forming in precast
concrete units.

1 Place backup concrete mixture to ensure bond with face-mixture concrete.
J Thoroughly consolidate placed concrete by internal and externa vibration without dislocating or

damaging reinforcement and built-in items, and minimize pour lines, honeycombing, or entrapped air on
surfaces. Use equipment and procedures complying with PCI MNL 117.

1 Place self-consolidating concrete without vibration according to PCI TR-6, "Interim Guidelines
for the Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member
Plants."”
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K. Comply with PCI MNL 117 for hot- and cold-weather concrete placement.

L. Identify pickup points of architectural precast concrete units and orientation in structure with permanent
markings, complying with markings indicated on Shop Drawings. Imprint or permanently mark casting
date on each architectural precast concrete unit on a surface that will not show in finished structure.

M.  Cure concrete, according to requirements in PCI MNL 117, by moisture retention without heat or by
accelerated heat curing using low-pressure live steam or radiant heat and moisture. Cure units until
compressive strength is high enough to ensure that stripping does not have an effect on performance or
appearance of final product.

N. Discard and replace architectural precast concrete units that do not comply with requirements, including
structural, manufacturing tolerance, and appearance, unless repairs meet requirements in PCl MNL 117
and Architect's approval .

211 FABRICATION TOLERANCES

A. Fabricate architectural precast concrete units straight and true to size and shape with exposed edges and
corners precise and true so each finished panel complies with PCI MNL 117 product tolerances as well as
position tolerances for cast-in items.

B. Position Tolerances: For cast-in items measured from datum line location, as indicated on Shop

Drawings.

1 Reinforcing Steel and Welded Wire Fabric: Plus or minus 1/4 inch where position has structural
implications or affects concrete cover; otherwise, plus or minus 1/2 inch.

2. Location of Flashing Reglets: Plus or minus 1/4 inch.

3. L ocation of Bearing Surface from End of Member: Plus or minus 1/4 inch.

4. Allowable Rotation of Plate, Channel Inserts, and Electrical Boxes: 2-degree rotation or 1/4 inch
maximum over the full dimension of unit.

212 FINISHES
A. Panel faces shall be free of joint marks, grain, and other obvious defects. Corners, including false joints
shall be uniform, straight, and sharp. Finish exposed-face surfaces of architectural precast concrete units
to match approved design reference sample, sample panels and mockups and as follows:
1 PClI's "Architectural Precast Concrete - Color and Texture Selection Guide," of plate humbers
indicated.
2. Honed Finish: Use continuous mechanical abrasion with fine grit, followed by filling and rubbing

procedures. Match finish of existing units.

B. Finish exposed top bottom and back surfaces of architectural precast concrete units to match face-surface
finish.

C. Finish exposed top bottom and back surfaces of architectural precast concrete units by smooth, steel-
trowel finish.
D. Finish unexposed surfaces of architectural precast concrete units by float finish.

213 SOURCE QUALITY CONTROL
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A. Quality-Control Testing: Test and inspect precast concrete according to PCI MNL 117 requirements. If
using self-consolidating concrete, also test and inspect according to PCI TR-6, "Interim Guidelines for the
Use of Self-Consolidating Concrete in Precast/Prestressed Concrete Institute Member Plants.”

B. Strength of precast concrete units will be considered deficient if units fail to comply with ACI 318
requirements for concrete strength.

C. Testing: If there is evidence that strength of precast concrete units may be deficient or may not comply
with ACI 318 requirements, precaster will employ an independent testing agency to obtain, prepare, and
test cores drilled from hardened concrete to determine compressive strength according to
ASTM C 42/C 42M.

1 A minimum of three representative cores will be taken from units of suspect strength, from
locations directed by Architect.

2. Coreswill be tested in an air-dry condition.

3. Strength of concrete for each series of 3 cores will be considered satisfactory if average
compressive strength is equal to at least 85 percent of 28-day design compressive strength and no
single core is less than 75 percent of 28-day design compressive strength.

4. Test results will be made in writing on same day that tests are performed, with copies to Architect,
Contractor, and precast concrete fabricator. Test reports will include the following:

Project identification name and number.

Date when tests were performed.

Name of precast concrete fabricator.

Name of concrete testing agency.

Identification letter, name, and type of precast concrete unit(s) represented by core tests;
design compressive strength; type of break; compressive strength at breaks, corrected for
length-diameter ratio; and direction of applied load to corein relation to horizontal plane of
concrete as placed.

Pao o

D. Patching: If core test results are satisfactory and precast concrete units comply with requirements, clean
and dampen core holes and solidly fill with precast concrete mixture that has no coarse aggregate, and
finish to match adjacent precast concrete surfaces.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine supporting structural frame or foundation and conditions for compliance with requirements for
installation tolerances, true and level bearing surfaces, and other conditions affecting performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
C. Do not install precast concrete units until supporting cast-in-place building structural framing has attained
minimum allowable design compressive strength or supporting steel or other structure is complete.
3.2 INSTALLATION

A. Install clips, hangers, bearing pads, and other accessories required for connecting architectural precast
concrete units to supporting members and backup materials.
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3.3

Erect architectural precast concrete level, plumb, and sguare within specified allowable tolerances.
Provide temporary supports and bracing as required to maintain position, stability, and alignment as units
are being permanently connected.

1 Install temporary steel or plastic spacing shims or bearing pads as precast concrete units are being
erected. Tack weld steel shimsto each other to prevent shims from separating.

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.

3. Remove projecting lifting devices and grout fill voids within recessed lifting devices flush with
surface of adjacent precast surfaces when recess is exposed.

4. Unless otherwise indicated, maintain uniform joint widths of 3/4 inch.

Connect architectural precast concrete units in position by bolting, welding, grouting, or as otherwise
indicated on Shop Drawings. Remove temporary shims, wedges, and spacers as soon as practical after
connecting and grouting are completed.

1 Do not permit connections to disrupt continuity of roof flashing.

Welding: Comply with applicable AWS D1.1/D1.1M and AWS D1.4 for welding, welding electrodes,
appearance, quality of welds, and methods used in correcting welding work.

1 Protect architectural precast concrete units and bearing pads from damage by field welding or
cutting operations, and provide noncombustible shields as required.

2. Welds not specified shall be continuous fillet welds, using no less than the minimum fillet as
specified by AWS.

3. Clean weld-affected metal surfaces with chipping hammer followed by brushing, and apply a
minimum 4.0-mil- thick coat of galvanized repair paint to galvanized surfaces according to
ASTM A 780.

4. Clean weld-affected metal surfaces with chipping hammer followed by brushing, and reprime
damaged painted surfaces.

5. Remove, reweld, or repair incomplete and defective welds.

At bolted connections, use lock washers, tack welding, or other approved means to prevent loosening of
nuts after final adjustment.

1 Where dotted connections are used, verify bolt position and tightness. For dliding connections,
properly secure bolt but allow bolt to move within connection slot. For friction connections, apply
specified bolt torque and check 25 percent of bolts at random by calibrated torque wrench.

Grouting Connections: Grout connections where required or indicated. Retain grout in place until hard
enough to support itself. Pack spaces with stiff grout material, tamping until voids are completely filled.
Place grout to finish smooth, level, and plumb with adjacent concrete surfaces. Keep grouted joints damp
for not less than 24 hours after initial set. Promptly remove grout material from exposed surfaces before
it affects finishes or hardens.

ERECTION TOLERANCES

Erect architectural precast concrete units level, plumb, square, true, and in alignment without exceeding
the noncumulative erection tolerances of PCI MNL 117, Appendix .

Erect architectural precast concrete units level, plumb, square, and true, without exceeding the following
noncumul ative erection tolerances:

1 Plan Location from Building Grid Datum: Plus or minus 1/2 inch.
2. Plan Location from Centerline of Steel: Plus or minus 1/2 inch.
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3. Top Elevation from Nominal Top Elevation: Asfollows:

Exposed Individual Panel: Plus or minus 1/4 inch.
Non-Exposed Individual Pandl: Plus or minus 1/2 inch.
Exposed Panel Relative to Adjacent Panel: 1/4 inch.
Non-Exposed Panel Relative to Adjacent Panel: 1/2 inch.

coooe

4. Support Elevation from Nominal Support Elevation: Asfollows:

a Maximum Low: 1/2 inch.
b. Maximum High: 1/4 inch.

5 Maximum Plumb Variation over the Lesser of Height of Structure or 100 Feet: 1 inch.

6. Plumb in Any 10 Feet of Element Height: 1/4 inch.

7. Maximum Jog in Alignment of Matching Edges: 1/4 inch.

8 Joint Width (Governs over Joint Taper): Plus or minus 1/4 inch.

9. Maximum Joint Taper: 3/8inch.

10.  Joint Taper in 10 Feet: 1/4inch.

11. Maximum Jog in Alignment of Matching Faces: 1/4 inch.

12.  Differential Bowing or Camber, as Erected, between Adjacent Members of Same Design: 1/4
inch.

13.  Opening Height between Spandrels: Plus or minus 1/4 inch.

34 FIELD QUALITY CONTROL

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections and
prepare test reports.

B. Field welds will be subject to visual inspections and nondestructive testing according to ASTM E 165 or
ASTM E 709. High-strength bolted connections will be subject to inspections.

C. Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Repair or remove and replace work where tests and inspections indicate that it does not comply with
specified requirements.

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
replaced or additional work with specified requirements.
35 REPAIRS

A. Repair architectural precast concrete units if permitted by Architect. The Architect reserves the right to
reject repaired units that do not comply with requirements.

B. Mix patching materials and repair units so cured patches blend with color, texture, and uniformity of
adjacent exposed surfaces and show no apparent line of demarcation between original and repaired work,
when viewed in typical daylight illumination from a distance of 20 feet.

C. Prepare and repair damaged galvanized coatings with galvanizing repair paint according to ASTM A 780.

D. Remove and replace damaged architectural precast concrete units when repairs do not comply with
requirements.
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3.6 CLEANING
A. Clean surfaces of precast concrete units exposed to view.

B. Clean mortar, plaster, fireproofing, weld slag, and other deleterious material from concrete surfaces and
adjacent materials immediately.

C. Clean exposed surfaces of precast concrete units after erection and completion of joint treatment to
remove weld marks, other markings, dirt, and stains.

1 Perform cleaning procedures, if necessary, according to precast concrete fabricator's
recommendations. Clean soiled precast concrete surfaces with detergent and water, using stiff
fiber brushes and sponges, and rinse with clean water. Protect other work from staining or damage
due to cleaning operations.

2. Do not use cleaning materials or processes that could change the appearance of exposed concrete
finishes or damage adjacent materials.

END OF SECTION 03450
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SECTION 05521 - PIPE AND TUBE RAILINGS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
12 SUMMARY
A. This Section includes the following:

1 Steel piperailings.

13 PERFORMANCE REQUIREMENTS

A. General: In engineering railings to withstand structural loads indicated, determine allowable design
working stresses of railing materials based on the following:

1 Steel: 72 percent of minimum yield strength.

B. Structural Performance: Provide railings capable of withstanding the effects of gravity loads and the
following loads and stresses within limits and under conditions indicated:

1. Handrails:

a Uniform load of 50 Ibf/ ft. applied in any direction.
b. Concentrated load of 200 Ibf applied in any direction.
C. Uniform and concentrated loads need not be assumed to act concurrently.

2. Top Rails of Guards:

a Uniform load of 50 Ibf/ ft. applied horizontally and concurrently with 100 Ibf/ ft. applied
vertically downward.

b. Concentrated load of 200 Ibf applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.

3. Infill of Guards:

a Concentrated load of 50 Ibf applied horizontally on an area of 1 sg. ft..
b. Uniform load of 25 Ibf/sg. ft. applied horizontally.
C. Infill load and other loads need not be assumed to act concurrently.

C. Thermal Movements: Provide exterior railings that alow for thermal movements resulting from the
following maximum change (range) in ambient and surface temperatures by preventing buckling, opening
of joints, overstressing of components, failure of connections, and other detrimental effects. Base
engineering calculation on surface temperatures of materials due to both solar heat gain and nighttime-
sky heat loss.
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16

1.7

1 Temperature Change (Range): 120 deg F, ambient; 180 deg F, materia surfaces.

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and
other materials from direct contact with incompatible materials.

SUBMITTALS

Product Data: For the following:

1 Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1 For installed products indicated to comply with design loads, include structural analysis data
signed and sealed by the qualified professional engineer responsible for their preparation.

Welding certificates.

Qualification Data: For professional engineer.

QUALITY ASSURANCE
Source Limitations: Obtain each type of railing through one source from a single manufacturer.
Welding: Qualify procedures and personnel according to the following:

1 AWSD1.1, "Structural Welding Code--Stedl."

PROJECT CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with railings by
field measurements before fabrication and indicate measurements on Shop Drawings.

1 Established Dimensions. Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating railings without field measurements.
Coordinate wall and other contiguous construction to ensure that actual dimensions correspond to
established dimensions.

2. Provide allowance for trimming and fitting at site.

COORDINATION AND SCHEDULING
Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for
installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors,

that are to be embedded in concrete or masonry. Deliver such itemsto Project site in time for installation.

Schedule installation so wall attachments are made only to completed walls. Do not support railings
temporarily by any means that do not satisfy structural performance requirements.

PART 2 - PRODUCTS
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MANUFACTURERS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

1 Steel Pipe and Tube Railings:
a Pisor Industries, Inc.
b. Sharpe Products.
C. Wagner, R & B, Inc.; adivision of the Wagner Companies.

METALS, GENERAL

Metal Surfaces, Genera: Provide materials with smooth surfaces, without seam marks, roller marks,
rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported
rails, unless otherwise indicated.
STEEL AND IRON

Pipe: ASTM A 53/A 53M, TypeF or Type S, Grade A, Standard Weight (Schedule 40), unless another
grade and weight are required by structural loads.

1 Provide galvanized finish for exterior installations and where indicated.

Plates, Shapes, and Bars: ASTM A 36/A 36M.

FASTENERS
General: Provide the following:

1 Steel Railings: Plated steel fasteners complying with ASTM B 633, ClassFe/Zzn 25 for
electrodeposited zinc coating.

Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class
required to produce connections suitable for anchoring railings to other types of construction
indicated and capable of withstanding design loads.

Fasteners for Interconnecting Railing Components:

1 Provide concealed fasteners for interconnecting railing components and for attaching them to other
work, unless otherwise indicated.

2. Provide concealed fasteners for interconnecting railing components and for attaching them to other
work, unless exposed fasteners are unavoidable or are the standard fastening method for railings
indicated.

3. Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise indicated.

Anchors.  Provide cast-in-place, chemical or torque-controlled expansion anchors, fabricated from
corrosion-resistant materials with capability to sustain, without failure, a load equal to six times the load
imposed when installed in unit masonry and equal to four times the load imposed when installed in
concrete, as determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
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2.6

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout

complying with ASTM C 1107. Provide grout specifically recommended by manufacturer for interior

and exterior applications.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement

formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting

compound.

1 Water-Resistant Product: At exterior locations and where indicated provide formulation that is
resistant to erosion from water exposure without needing protection by a sealer or waterproof
coating and that is recommended by manufacturer for exterior use.

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes
and spacing, details, finish, and anchorage, but not less than that required to support structural loads.

Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for
reassembly and coordinated installation. Use connections that maintain structural value of joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch, unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that will be exposed to weather in a manner to exclude water. Provide weep holes
where water may accumulate.

Cut, reinforce, drill, and tap asindicated to receive finish hardware, screws, and similar items.
Connections: Fabricate railings with welded connections, unless otherwise indicated.

Welded Connections: Cope components at connections to provide close fit, or use fittings designed for
this purpose. Weld all around at connections, including at fittings.

1 Use materials and methods that minimize distortion and develop strength and corrosion resistance
of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.

4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after

finishing and welded surface matches contours of adjoining surfaces.
Form changesin direction as follows:

1 Asdetailed.
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2.7

2.8

Form simple and compound curves by bending members in jigs to produce uniform curvature for each
repetitive configuration required; maintain cross section of member throughout entire bend without
buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.

Close exposed ends of railing members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. Close ends of returns
unless clearance between end of rail and wall is 1/4 inch or less.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and
anchors to interconnect railing members to other work, unless otherwise indicated.

1 At brackets and fittings fastened to plaster or gypsum board partitions, provide fillers made from
crush-resistant material, or other means to transfer wall loads through wall finishes to structural
supports and prevent bracket or fitting rotation and crushing of substrate.

Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.

Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage

devices with supporting structure.

FINISHES, GENERAL

Comply with NAAMM's "Meta Finishes Manual for Architectural and Metal Products' for
recommendations for applying and designating finishes.

Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

STEEL AND IRON FINISHES
Galvanized Railings:

1 Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.

Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep
holes, by plugging with zinc solder and filing off smooth.

For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous
components.

For nongalvanized stedl railings, provide nongalvanized ferrous-metal fittings, brackets, fasteners, and
dleeves, except galvanize anchors to be embedded in exterior concrete or masonry.

PART 3 - EXECUTION

31

EXAMINATION

Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that
locations of concealed reinforcements have been clearly marked for Installer. Locate reinforcements and
mark locations if not already done.
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3.2

3.3

34

35

3.6

INSTALLATION, GENERAL
Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location,
alignment, and elevation; measured from established lines and levels and free of rack.

1 Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after
fabrication and that are intended for field connection by mechanical or other means without further
cutting or fitting.

2. Set posts plumb within atolerance of 1/16 inch in 3 feet.

3. Align rails so variations from level for horizontal members and variations from parallel with rake
of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

Adjust railings before anchoring to ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing
railings and for properly transferring loads to in-place construction.

RAILING CONNECTIONS

Welded Connections: Use fully welded joints for permanently connecting railing components. Comply
with requirements for welded connections in Part 2 "Fabrication” Article whether welding is performed in
the shop or in the field.

Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to
accommodate therma movement. Provide dlip-joint internal sleeve extending 2 inches beyond joint on
either side, fasten internal sleeve securely to 1 side, and locate joint within 6 inches of post.
ANCHORING POSTS

Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for installing
posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and
concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply with
anchoring material manufacturer's written instructions.

Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch buildup, sloped
away from post.

ANCHORING RAILING ENDS

Anchor railing ends to concrete and masonry with round flanges connected to railing ends and anchored
to wall construction with anchors and bolts.

ATTACHING HANDRAILSTO WALLS

L ocate brackets as indicated or, if not indicated, at spacing required to support structural loads.

Secure wall brackets to building construction as follows:
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1 For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag

bolts.
2. For hollow masonry anchorage, use toggle bolts.
3.7 ADJUSTING AND CLEANING

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to
comply with ASTM A 780.
3.8 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective coverings
approved by railing manufacturer. Remove protective coverings at time of Substantial Compl etion.

B. Restore finishes damaged during installation and construction period so no evidence remains of
correction work. Return items that cannot be refinished in the field to the shop; make required alterations
and refinish entire unit, or provide new units.

END OF SECTION 05521
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SECTION 06105 - MISCELLANEOUS CARPENTRY

PART 1- GENERAL

11

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1 Rooftop equipment bases and support curbs.

DEFINITIONS

Dimension Lumber: Lumber of 2 inches nomina or greater but less than 5 inches nominal in least
dimension.

Lumber grading agencies, and the abbreviations used to reference them, include the following:
1 NLGA: Nationa Lumber Grades Authority.

2. WCLIB: West Coast Lumber Inspection Bureau.

3. WWPA: Western Wood Products Association.

SUBMITTALS

Product Data: For each type of process and factory-fabricated product. Indicate component materials
and dimensions and include construction and application details.

1 Include data for wood-preservative treastment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements. Indicate type of
preservative used and net amount of preservative retained.

2. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

DELIVERY, STORAGE, AND HANDLING

Stack lumber flat with spacers between each bundle to provide air circulation. Provide for air circulation
around stacks and under coverings.

PART 2 - PRODUCTS

21

WOOD PRODUCTS, GENERAL
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22

23

Lumber: DOC PS20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by
the ALSC Board of Review. Provide lumber graded by an agency certified by the ALSC Board of
Review to inspect and grade lumber under the rules indicated.

1 Factory mark each piece of lumber with grade stamp of grading agency.

2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or
back of each piece.

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture
content specified. Where actual sizes are indicated, they are minimum dressed sizes for dry
lumber.

4. Provide dressed lumber, S4S, unless otherwise indicated.

WOOD-PRESERVATIVE-TREATED MATERIALS

Preservative Treatment by Pressure Process. AWPA C2.

1 Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or
chromium.
2. For exposed items indicated to receive a stained or natural finish, use chemical formulations that

do not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is
warped or does not comply with requirements for untreated material.

Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of
Review.

Application: Treat all miscellaneous carpentry, unless otherwise indicated.

1 Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in
connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, stripping, and similar concealed members in contact with masonry
or concrete.

3. Wood framing and furring attached directly to the interior of below-grade exterior masonry or
concrete walls.

4. Wood framing members that are less than 18 inches above the ground in crawl spaces or

unexcavated aress.
5. Wood floor plates that are installed over concrete slabs-on-grade.
MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:

1 Rooftop equipment bases and support curbs.

For items of dimension lumber size, provide Construction or No. 2 grade lumber with 15 percent
maximum moisture content and the following species:

1 Hem-fir (north); NLGA.
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24

25

For concealed boards, provide lumber with 15 percent maximum moisture content and the following
species and grades:

1 Hem-fir or hem-fir (north), Construction or 2 Common grade; NLGA, WCLIB, or WWPA.

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in this
Article for material and manufacture.

1 Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area
of high relative humidity, provide fastenerswith hot-dip zinc coating complying with
ASTM A 153/A 153M.

Nails, Brads, and Staples: ASTM F 1667.
Power-Driven Fasteners. NES NER-272.
Wood Screws. ASME B18.6.1.

Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads and reamer
wings, length as recommended by screw manufacturer for material being fastened.

Lag Bolts: ASME B18.2.1.

Bolts: Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts and, where
indicated, flat washers.

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability to
sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry
assemblies and equal to 4 times the load imposed when installed in concrete as determined by testing per
ASTM E 488 conducted by a qualified independent testing and inspecting agency.

1 Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594,
Alloy Group 1 or 2.

METAL FRAMING ANCHORS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

Cleveland Stedl Specialty Co.

Harlen Metal Products, Inc.

KC Metals Products, Inc.

Simpson Strong-Tie Co., Inc.

Southeastern Metals Manufacturing Co., Inc.
USP Structural Connectors.

ok wnNpE

Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60
coating designation.

MISCELLANEOUS CARPENTRY 06105 - 3



PART 3 - EXECUTION

31

INSTALLATION, GENERAL

Set carpentry to required levels and lines, with members plumb, trueto line, cut, and fitted. Fit carpentry
to other construction; scribe and cope as needed for accurate fit. Locate nailers, blocking, and similar
supports to comply with requirements for attaching other construction.

Framing Standard: Comply with AF & PA's "Details for Conventional Wood Frame Construction,”
unless otherwise indicated.

Metal Framing Anchors: Install metal framing to comply with manufacturer's written instructions.
Do not splice structural members between supports, unless otherwise indicated.

Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty
items, and trim.

1 Provide metal clips for fastening gypsum board or lath at corners and intersections where framing
or blocking does not provide a surface for fastening edges of panels. Space clips not more than 16
inches o.c.

Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as indicated and as
follows:

1 Fire block concealed spaces of wood-framed walls and partitions at each floor level, at ceiling line
of top story, and at not more than 96 inches o.c. Where fire blocking is not inherent in framing
system used, provide closely fitted solid wood blocks of same width as framing members and 2-
inch nominal- thickness.

2. Fire block concealed spaces behind combustible cornices and exterior trim at not more than 20
feet o.c.

Sort and select lumber so that natural characteristics will not interfere with installation or with fastening
other materials to lumber. Do not use materials with defects that interfere with function of member or
pieces that are too small to use with minimum number of joints or optimum joint arrangement.

Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.

1 Use inorganic boron for items that are continuoudly protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the
following:

1 NES NER-272 for power-driven fasteners.

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

3. Table 23-11-B-1, "Nailing Schedule,” and Table23-11-B-2, "Wood Structural Panel Roof
Sheathing Nailing Schedule,”" in ICBO's Uniform Building Code.

4. Table 2305.2, "Fastening Schedule,” in BOCA's BOCA National Building Code.

5. Table 2306.1, "Fastening Schedule,” in SBCCl's Standard Building Code.

6. Table R602.3(1), "Fastener Schedule for Structural Members,” and Table R602.3(2), "Alternate
Attachments," in ICC's International Residential Code for One- and Two-Family Dwellings.

7. Table 602.3(1), "Fastener Schedule for Structural Members” and Table 602.3(2), "Alternate
Attachments,” in ICC's International One- and Two-Family Dwelling Code.
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3.2

Use common wire nails, unless otherwise indicated. Select fasteners of size that will not fully penetrate
members where opposite side will be exposed to view or will receive finish materials. Make tight
connections between members. Install fasteners without splitting wood; do not countersink nail heads,
unless otherwise indicated.

PROTECTION
Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection,
inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate

solution by spraying to comply with EPA-registered label.

Protect rough carpentry from weather. If, despite protection, rough carpentry becomes wet, apply EPA-
registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.

END OF SECTION 06105
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SECTION 07100 MODIFIED BITUMEN PLAZA DECK WATERPROOFING
— OPTION #2

PART 1 - GENERAL
101 RELATED DOCUMENTS
A. Drawings and genera provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
1.02 SECTION INCLUDES:
A. Plaza Deck Waterproofing Membrane Application
B. Fashing Application

C. Incorporation Of Sheet Metal Flashing Components And Accessories Into The Plaza Deck Waterproofing
System

A. This project was designed and detailed around a “Hot Fluid-Applied Rubberized Asphalt Waterproofing
Membrane” system. If the option in this section of specifications is accepted contractor must comply fully with the
reguirements of paragraph 1.07.

1.03 PRODUCTSINSTALLED BUT NOT FURNISHED UNDER THIS SECTION.

A. Sheet Metal Flashing And Trim

B. Sheet Metal Specialties

1.04 RELATED SECTIONS
A. Rough Carpentry

B. Decks

1.05 REFERENCE STANDARDS.

References in these specifications to standards, test methods, codes etc., are implied to mean the latest edition of each
such standard adopted. The following is an abbreviated list of associations, institutions, and societies which may be
used as references throughout these specifications.

ASTM American Society for Testing and Materials
Philadelphia, PA (215) 299-5585

BOCA Building Officials and Code Administrators International, Inc.
Country Club Hills, IL (708) 799-2300
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FM Factory Mutual Engineering and Research
Norwood, MA (617) 762-4300

FED SPEC General Services Administration - Specifications Standards
Washington, DC (202) 708-9205

ICBO International Conference of Building Officials
Whittier, CA (213) 699-0541

NRCA National Roofing Contractors Association
Rosemont, IL (708) 299-9070

OSHA Occupational Safety and Health Administrations
Washington, DC (202) 523-8036

RIEI Roofing Industry Educational Institute

Englewood, CO (303) 790-7200

SBCCI Southern Building Code Congress International
Birmingham, AL (205) 591-1853

SMACNA Sheet Metal and Air Conditioning Contractors National Association
Chantilly, VA (703) 803-2980

UL Underwriters Laboratories
Northbrook, IL (708) 272-8800
1.06 DESCRIPTION OF WORK

The basic work descriptions (components, layering, and attachment methods) required in this specification are
referenced below. See also Parts 2 & 3 for specific products, preparation, application, and details.

PROJECT TYPE: Plaza Deck Waterproofing
SPECIFICATION #:

DECK: Concrete SLOPE:Q"-1/2" SURFACING:
PLAZA DECK SYSTEM: TERABASE TG & TERANAP
FLASHING SY STEM: VERAL or TERANAP

SPECIFIED GUARANTEE: 20-Y ear Plaza Deck Guarantee

1.07 SUBMITTALS
All submittals which do not conform to the following requirements will be rejected.

A. SUBMITTALS OF EQUALS. Submittals for primary plaza deck waterproofing systems to be considered as
equals to the specified system shall be made no less than ten (10) days prior to bid date. Primary roof systems
which have been reviewed and accepted as equals to the specified plaza deck waterproofing system will be listed in
an addendum prior to bid date; only then will equals be accepted at bidding. Submittals of equals prior to bid shall
include:
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1 Two 8-inch x 10-inch samples of the primary plaza deck waterproofing and flashing sheets.

2. Latest edition of the system manufacturer's specifications and installation instructions.
3. Descriptive list of the materials proposed for use.
4. Complete list of material physical and mechanical properties for each sheet including: weights and

thicknesses, low temperature flexibility, breaking load, ultimate elongation, dimensional stability,
compound stability, and resistance to thermal shock (foil faced products).

5. Sample copy of the specified guarantee.
B. SUBMITTALSPRIOR TO CONTRACT AWARD SHALL INCLUDE:

1 Letter from the proposed primary system manufacturer confirming that the bidder is an acceptable
Contractor authorized to install the proposed system.

2. Letter from the primary system manufacturer stating that the proposed application will comply with
the manufacturer's requirements in order to qualify the project for the specified guarantee.

C. ACCEPTABLE CONTRACTOR. Have a minimum of 5 years experience in successfully installing the same
or similar materials and be certified in writing by the materials manufacturer to install the primary plaza deck
waterproofing products.

D. PROJECT ACCEPTANCE. Submit a completed manufacturer's application for plaza deck guarantee
form along with shop drawings of the decks showing all dimensions, penetrations, and details. The form shall
contain al the technical information applicable to the project including deck types, slopes, and manufacturer's
membrane assembly proposed for installation. The form shall also contain accurate and complete information
requested including proper names, addresses, zip codes, and telephone numbers. The project must receive
approval, through this process, prior to shipment of materials to the project site.

E. SCOPE OF WORK. The work to be performed under this specification shall include but is not limited to the
following: attend necessary job meetings and furnish competent and full time supervision, experienced mechanics,
all materials, tools, and equipment necessary to complete, in an acceptable manner, the membrane installation in
accordance with this specification. Comply with the latest written application instructions of the manufacturer of
the primary waterproofing products.

F. LOCAL REGULATIONS. Conform to regulations of public agencies, including any specific requirements of
the city and/or state of jurisdiction.

G. MANUFACTURER REQUIREMENTS. The primary membrane materials manufacturer shall provide trained
company personnel to attend necessary job meetings, perform periodic inspections as necessary, and conduct a
final inspection upon successful completion of the project.

H. RECOMMENDED MAINTENANCE. In addition to the guarantee, furnish to the Owner the manufacturer's

printed recommendations for proper maintenance of the specified plaza deck waterproofing system including
inspection frequencies, penetration addition policies, temporary repairs, and leak call procedures.

1.08 PRODUCT DELIVERY STORAGE AND HANDLING
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A. DELIVERY. Deliver materials in the manufacturer's original sealed and labeled containers and in quantities
required to alow continuity of application.

B. STORAGE. Store materials out of direct exposure to the elements. Store roll goods on a clean, flat and dry
surface. All material stored on the deck overnight shall be stored on pallets. Rolls must be stored on ends. Store
materials in a manner so as to preclude overloading of deck and building structure. Store materials such as
solvents, adhesives and asphalt cutback products away from open flames, sparks or excessive heat. Cover al
material using a breathable cover such as a canvas. Polyethylene or other non-breathable plastic coverings are not
acceptable.

C. HANDLING. Handle al materialsin such a manner as to preclude damage and contamination with moisture
or foreign matter. Handle rolled goods to prevent damage to edges or ends.

D. DAMAGED MATERIAL. Any materials that are found to be damaged or stored in any manner other than
that stated above will be automatically rejected, removed, and replaced at the Contractor's expense.

1.09 PROJECT/SITE CONDITIONS
A. REQUIREMENTSPRIOR TO JOB START

1 NOTIFICATION. Give a minimum of five (5) days notice to the Owner and manufacturer prior to
commencing any work and notify both parties on adaily basis of any change in work schedule.

2. PERMITS. Obtain all permits required by local agencies and pay all fees which may be required for
the performance of the work.

3. SAFETY. Familiarize every member of the application crew with all fire and safety regulations
recommended by OSHA, NRCA, and other industry or local governmental groups.

B. ENVIRONMENTAL REQUIREMENTS

1 PRECIPITATION. Do not apply plaza deck waterproofing materials during precipitation or in the
event there is a probability of precipitation during application. Take adequate precautions to ensure
that materials, applied membrane, and building interiors are protected from possible moisture damage
or contamination.

C. PROTECTION REQUIREMENTS

1 MEMBRANE PROTECTION. Provide protection against staining and mechanical damage for newly
applied waterproofing and adjacent surfaces throughout this project.

2. TORCH SAFETY. Designate one person on each crew to perform a daily fire watch. The designated
crew member shall watch for fires or smoldering materials on all areas of construction. Continue the
fire watch for one hour after the plaza deck waterproofing material application has been suspended
for the day.

3. LIMITED ACCESS. Prevent access by the public to materials, tools, and equipment during the
course of the project.

4. DEBRIS REMOVAL. Remove al debris daily from the project site and take to alegal dumping area
authorized to receive such materials.
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5. SITE CONDITION. Complete, to the Owner's satisfaction, all job site clean-up including building
interior, exterior, and landscaping where affected by the construction.

1.10 GUARANTEE/WARRANTY

A. SPECIFIED GUARANTEE. Upon successful completion of the project, and after all post installation
procedures have been completed, furnish the Owner with the manufacturer's 10-year labor and materials
membrane guarantee. The guarantee shall be a term type, without deductibles or limitations on coverage amount,
and shall be issued at no additional cost to the Owner. This guarantee shall not exclude random areas of ponding
from coverage.

> Siplast 20-Y ear Plaza Deck Membrane Guarantee
PART 2 - PRODUCTS
2.01 DESCRIPTION OF SYSTEMS

A. PLAZA DECK WATERPROOFING MEMBRANE ASSEMBLY. A plaza deck/green roof waterproofing
membrane assembly consisting of 2 plies of a prefabricated, reinforced, homogeneous Styrene-Butadiene-Styrene
(SBS) block copolymer modified asphalt membrane, secured to a prepared substrate. The assembly shall possess
waterproofing capability, such that a phased application, with only the modified bitumen base ply in place, can be
achieved for prolonged periods of time without detriment to the watertight integrity of the entire waterproofing
system. The modified bitumen finish ply shall be fully adhered to the modified bitumen base ply. Each sheet of
the assembly shall meet the following physical requirements as a minimum.

Siplast Terabase TG / Teranap Plaza Deck Waterproofing System
1 MODIFED BITUMEN BASE PLY

a) Thickness(avg.): 98 mils- 2.5 mm

b) Weight (per 100 sq ft) - 70 1b - 3.1 kg/sg m

c) Low Temperature Flexibility @ 13° F (-25° C) - PASS (ASTM D 5147)
d) Breaking Load (avg.) @ 73° F - 30 Ibf/inch (ASTM D 5147)

€) Ultimate Elongation (avg.) @ 73° F - 50% (ASTM D 5147)

f)  Compound Stability (min.) - 248° F (120° C)

g) Reinforcement - fiberglass mat

> Terabase TG
2. MODIFIED BITUMEN FINISH PLY

a) Thickness (avg.): 160 mils- 4.0 mm

b) Weight (per 100 ft2) - 90 Ib - 4.4 kg/sg m

c) Low Temperature Flexibility @ -13° F (-25° C) - PASS (ASTM D 5147)
d) Breaking Load (avg.) @ 73° F - 70 Ibf/inch (ASTM D 5147)

€) Ultimate Elongation (avg.) @ 73° F - 90% (ASTM D 5147)

f)  Compound Stability (min.) - 248° F (120° C)

h) Reinforcement - non-woven polyester geotextile

[) Surfacing - polyester protective film

> Siplast Teranap
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*STRIPPING PLY - (Same as system base ply unless noted)

B. FLASHING MEMBRANE ASSEMBLY. A flashing membrane assembly consisting of a prefabricated,
fiberglass scrim-mat reinforced, Styrene-Butadiene-Styrene (SBS) block copolymer modified asphalt membrane
with a continuous, channel-embossed metal-foil surfacing. A low softening point asphalt shall be incorporated into
the membrane between the metal foil surfacing and the SBS-modified bitumen asphalt membrane, at the channels,
in order to preclude foil delamination during daily thermal cycling. The metal-clad modified bitumen sheet shall
be fully adhered to a prepared substrate as specified herein.

a)
b)
©)
d)
€)
f)
9)
h)
i)

2.

> Vera flashing system, aluminum finish
METAL-CLAD MODIFIED BITUMEN FLASHING SHEET

Thickness - 134 mils- 3.4 mm

Weight (per 100 ft?) - 90 Ib - 4.4 kg/sq m

Low Temperature Flexibility @ 0° F (-18° C) - PASS (ASTM D 5147)
Breaking Load (avg.) @ 73° F - 85 Ibf/inch (ASTM D 5147)

Ultimate Elongation (avg.) @ 73° F - 45% (ASTM D 5147)
Compound Stability (min.) - 230° F (110° C)

Thermal Shock Resistance (maximum) - 0.2% (UEAtc standard)
Reinforcement - fiberglass scrim mat

Surfacing - aluminum metal foil

> Siplast Vera Aluminum

REINFORCING PLY - (Same as system base ply)

Polymethyl Methacrylate Resin Flashing System Reinforced PMMA Membrane/Flashing System Components

b)

©)

d)

( Alternative Flashing System)

a) Catalyst: A reactive agent used to induce curing of polymethylmethacrylate (PMMA) resins.

> Pro Catalyst by Siplast; Irving, TX

Resin for Flashing Applications: A multi-component, flexible, polymethylmethacrylate (PMMA)
based resin combined with a thixotropic agent for use in combination with fleece fabric to form a
monolithic, reinforced flashing membrane.

> Parapro 123 Flashing Resin by Siplast; Irving, TX

Resin for Field Membrane Construction: A multi-component, flexible, polymethylmethacrylate
(PMMA) based resin for use in combination with fleece fabric to form a monolithic, reinforced
roofing membrane.

> Parapro Roof Resin by Siplast; Irving, TX

Fleece for Membrane and Flashing Reinforcement: A non-woven, 110 g/m?, needle-punched
polyester fabric reinforcement as supplied by the membrane system manufacturer.

> Pro Fleece by Siplast; Irving, TX
Color Finish Resin: A pigmented, multi-component, flexible, polymethylmethacrylate (PMMA)

based resin for use as a wearing coat over the field of the finished roof membrane to provide a desired
color finish.
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> Pro Color Finish by Siplast; Irving, TX

f) Thixotropic Agent: A liquid additive used to increase the viscosity of the PMMA resin products,
allowing the resins to be applied over sloped areas.

> Pro Thixo by Siplast; Irving, TX

2.02 ROOFING ACCESSORIES
A. BITUMINOUS CUTBACK MATERIALS

1 PRIMER. A high flash, quick drying, asphalt solvent blend which meets or exceeds ASTM D 41-85
reguirements.

>  Siplast PA-1125 Asphalt Primer
2. MASTICS. An asphalt cutback mastic, reinforced with non-asbestos fibers, used as a base for setting
metal flanges and conforming to ASTM D 4586-86 Type Il and FED SPEC NO. SS-C-153, TYPE |
reguirements.
>  Siplast PA-1021 Plastic Cement
B. CAULKING/SEALANTS. A moisture-curing, non-slump elastomeric sealant designed for roofing
applications. The sealant shall be approved by the roof membrane manufacturer for use in conjunction with the
roof membrane materials. Acceptable types are as follows:

> Siplast PS-304 Elastomeric Sealant by Siplast, Inc.

C. PRERICATED DRAINAGE PANELS. A multi-directional core configured, high compressive strength
prefabricated drainage panel designed for high compression applications.

> Siplast Teranap Drain by Siplast, Inc.
D. PROTECTION BOARD. Multi-ply semi rigid board, composed of minera-fortified asphalt core formed

between two outside layers of asphalt-impregnated fiberglass mat, weathercoated and covered with a polyethylene
anti-stick sheet.

> Yainch (6mm) Sealtight as manufactured by W.R. Meadows.
E. PEDESTAL PAVER SYSTEM: Heavyweight, hydraulically pressed, concrete units, square edged for use as

plaza deck paver with a minimum compressive strength 6500 psi, ASTM C 140; absorption not greater than 5%
ASTM C 140; no breakage and maximum 1% mass loss when tested for freeze-thaw ASTM C 67; and as follows:

1 Size: 24 inches by 24 inches. Manufacture pavers to dimensional tolerances of plus or minus 1/16-
inch in length, height, and thickness.
2. Manufacturers:

One of the following:
a. Hanover Architectural Products, Inc.

3. Colors and Textures: Provide 3 colors in random pattern, as selected by the Architect from the
manufacturer's full range.
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F. PAVER SUPPORTS: Paver manufacturer’s standard SBR rubber, high-density polyethylene or polyethylene
paver support assembly, including adjustable pedestals, shims, and space tabs, proper spacing required.

1 One of the following:
a. Bison Screwjack.
b. Hanover Support Pedestals.

PART 3 - EXECUTION
3.01 PREPARATION

A. GENERAL. Sweep or vacuum all surfaces, removing all loose aggregate, soil, and foreign substances prior to
commencement of waterproofing.

B. REMOVE ALL EXISTING:

- Surfacing

- Waterproofing membrane

- Insulation

- Base flashings

- Edge metal

- Flanged metal flashings

- Cants, wood blocking

- Walkways

- Non functional penetrations/curbs
- Drain assemblies

- Vapor retarder

- Metal trim, counterflashing, etc.

3.02 SUBSTRATE PREPARATION
A. DECK PREPARATION. Sweep or vacuum all surfaces, removing all loose aggregate and foreign substances
prior to commencement of roofing.

3.03 PLAZA DECK MEMBRANE INSTALLATION

A. MEMBRANE APPLICATION. Apply plaza deck waterproofing in accordance with system manufacturer's
instructions and the following requirements.

B. PRIMING. Prime metal flanges (all jacks, edge metal, lead drain flashings, etc.) and concrete and masonry
surfaces with a uniform coating of asphalt primer ASTM D 41-84.

C. PLAZA DECK MEMBRANE APPLICATION. Apply al layers of membrane free of wrinkles, creases or
fishmouths. Exert sufficient pressure on the roll during application to ensure prevention of air pockets. Lap seams
in the base ply layer should not coincide with the lap seams of the finish ply layer. The courses should be
staggered to ensure this.

1 Apply all layers of membrane perpendicular to the slope of the deck.
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2. Fully torch bond the Terabase TG base ply to the prepared substrate, having a minimum of 3-inch
side and end laps. Each sheet shall be applied directly behind the torch applicator.

3. Fully torch bond the Teranap finish ply to the base ply, having a minimum of 6-inch side and end
laps. Each sheet shall be applied directly behind the torch applicator.

D. FLASHING APPLICATION - MASONRY. Flash walls and curbs using the reinforcing sheet and the metal
foil flashing membrane. The reinforcing sheet shall have minimum 3-inch laps, extending a minimum of 3 inches
onto the base ply surface and 3 inches up the parapet wall. Adhere the reinforcing sheet by torching, ensuring full
adhesion. Never coincide the laps of the metal foil flashing layer with the lap seamsin the reinforcing layer. After
the finish ply has been applied, prepare the surface area that is to receive flashing coverage by torch heating
granular surfaces or by application of asphalt primer to foil surfaces, alowing primer to dry thoroughly. Torch
apply the metal foil flashing into place using 3-foot lengths (cut from the end of roll) and using the factory selvage
edge for laps, extending a minimum of four inches beyond the toe of the cant onto the prepared surface of the
finished surface. Exert pressure on the flashing sheet during application to ensure complete contact with the
wall/field membrane surfaces, preventing air pockets. This can be accomplished by using a damp sponge or shop
rag. Check and seal all loose laps and edges. Nail the top edge of the flashing on 9-inch centers. (See
manufacturer's schematic for visual interpretation.)

E. FLASHING AND FIELD MEMBRANE APPLICATION (Alternative PMMA)

1 Using masking tape, mask the perimeter of the area to receive the flashing system. Apply resin
primer to substrates requiring additional preparation and allow primer to set.

2. Pre-cut fleece to ensure a proper fit at transitions and corners prior to membrane application.

3. Apply an even, generous base coat of flashing resin using aroller at the rate of 19 kg/sq (2.0 kg/m?)

to prepared surfaces requiring flashing coverage. Work the fleece into the wet, catalyzed resin using
a brush or roller to fully embed the fleece in the resin and remove trapped air. Lap fleece layers a
minimum of 2 inch (5 cm) and apply an additional coat of catalyzed resin between layers of
overlapping fleece. Again using a roller, apply an even top coat of catalyzed resin at the rate of 12
kg/sq (1.3 kg/m?) immediately following embedment of the fleece, ensuring full saturation of the
fleece. Ensure that the flashing resin is applied to extend a 0.25 inch (6 mm) beyond the fleece.
Remove the tape before the catalyzed resin sets. Make allowances for saturation of roller covers and
application equipment.

4. Should work be interrupted for more than 12 hours or the surface of the catalyzed resin becomes dirty
or contaminated by the elements, wipe the surface to be lapped with new flashing resin using the
specified cleaner/solvent. Allow the surface to dry for a minimum 20 minutes and a maximum 60
minutes before continuing work.

F. WATER CUT-OFF. At end of the day's work, or when precipitation is imminent, construct a water cut-off at
all open edges. Cut-offs can be built using plastic cement or pieces of the field membrane constructed to withstand
protracted periods of service. Cut-offs must be completely removed prior to the resumption of roofing.

3.04 SYSTEM INTERFACE WITH RELATED COMPONENTS
A. The following is a list of verbal descriptions for correct instalation of components integrated into the

waterproofing membrane assembly. In all cases, unless otherwise approved, incorporate flanged components into
the system between the application of the base ply and the finish ply. The flange must be primed with a uniform
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coating of approved ASTM D 41-85 asphalt primer and allowed to dry thoroughly. All flanges must be set in
approved mastic.

B. LEAD PIPE FLASHINGS. Completely prime the lead flanges and allow to dry prior to installation. After the
base ply has been applied, set the flange in mastic and strip-in the flange using the base ply material, extending a
minimum of 4 inches beyond the edge of the flange. The finish ply shall then be applied, terminating at the
flange-deeve juncture of the pipe flashing.

C. LEAD DRAIN FLASHINGS. Completely prime the lead drain flashing and allow to dry prior to installation.
After the base ply has been applied, set the lead flashing sheet in mastic and form to turn down inside of the drain
bowl. Ply-in the perimeter of the lead flashing using an additional layer of the base ply material, overlapping the
perimeter of the lead a minimum of 4 inches. The finish ply shall then be applied, extending beyond the clamping
ring seal. Install the clamping ring with all clamps, bolts etc., in place. (See manufacturer's schematic for visual
interpretation.)

D. PMMA FLASHINGS TO METAL AND PLASTIC PENETRATIONS

1 Preparation of Steel/Aluminum Substrates: Grind to generate a near white-metal surface. Extend
preparation a minimum of 1/2-inch (13 mm) beyond the termination of the roofing/flashing system.
Notch steel surfaces to provide a rust-stop where detailed.

2. Rigid Plastic Flashing Substrates: Clean plastic substrates using the specified the cleaning
solution/solvent and allow to dry. Lightly abrade the surface to receive the flashing system.
Do not used cleaning solution/solvent after abrading. Extend the preparation area a minimum
of 1/2 inch (13 mm) beyond the termination of the flashing system.

3.05 FIELD QUALITY CONTROL AND INSPECTIONS

A. SITE CONDITION. All areas around job site shall be free of debris, waterproofing materials, equipment, and
related items after completion of job.

B. NOTIFICATION OF COMPLETION. Contractor shall notify manufacturer by means of manufacturer's
printed Notification of Completion form of job completion in order to schedule afinal inspection date.

C. WATER TEST. Prior to the application of the overburden a water test shall be conducted. The water test
shall consist of plugging drains and scuppers and flooding the waterproofing surface with water (1"-2"). The
water shall be left a minimum of 24 hours to ensure the system is leak-free. Precautions must be taken to
determine if the structure can hold the weight of the water for the duration of the test.

D. FINAL INSPECTION. (TO BE HELD PRIOR TO OVERBURDEN APPLICATION)

1 POST-INSTALLATION MEETING. Hold a meeting at the completion of the membrane
application (prior to the application of the drainage layer and soil) attended by all parties that were
present at the pre-job conference. A punch list of items required for completion shall be compiled by
the Contractor and the manufacturer's representative. Complete, sign, and mail the punch list form to
the manufacturer's headquarters.

2. DRAIN VERIFICATION. At fina inspection of all work, verify that al drains, scuppers, €etc., are
functioning properly. Drains shall have adequate strainers.

E. OVERBURDEN INSTALLATION. See attached specification plates consistent with overburden description.
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F. ISSUANCE OF THE GUARANTEE. Complete all post installation procedures and meet the manufacturer's
final endorsement for issuance of the specified guarantee.

END OF SECTION 07100
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SECTION 07110 - ELASTOMERIC MEMBRANE WATERPROOFING

PART | - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS:

A. The general and supplementary general conditions shall apply to all work under this
section.

B. Separation of these specifications into sections is for convenience only and is not
intended to establish limits of work.

C. Consult the index to be certain that the set of documents and specifications is complete.
Report omissions or discrepancies to the Landscape Architect before bidding.

SUMMARY:

A. The work covered by this section of the specifications consists of furnishing all labor,
material, equipment and supplies in performing all operations in connection with
waterproofing in strict accordance with this section of specifications and applicable
drawings.

B. Any minor items of labor or materials not specifically noted on the drawings or
specifications; but obviously necessary for the proper completion of the work, are to be
considered as incidental to and are to be included in the contract.

C. Submit Contractor's construction schedule of anticipated work time to facilitate timely
visits for review of work.

D. Work under this section of specifications shall include coordination of all work with all
other sections of these specifications.

QUALITY ASSURANCE:

A. Manufacturer's Qualifications: Licensed firms regularly engaged in manufacture of
waterproofing products materials required, whose products have been in satisfactory use
in similar service.

B. Installer Qualifications: Licensed firm regularly engaged in successful installation of
waterproofing similar to that required for project.

SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data and installation instructions

for waterproofing materials and products.

PART Il - PRODUCT

21

2.2

2.3

UVSC PLAZA

Store materials in a protected area with a temperature of 75 degrees F. Do not store in direct
sunlight.

Primer: Neogard Il primer for concrete.

Sheet Flashing: Neoprene elastomeric sheet flashing with a minimum thickness of 60 mils.
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2.4 Liquid Flashing: Neogard No. 7990 Neoprene elastomeric liquid flashing.
25 Elastomeric Coating: Neogard Il polyurethane coating, gray in color.
2.6 Sealant: Neogard No 7991 Sealant.
PART Il - EXECUTION
3.1 EXAMINATION:
A. Verify that concrete and patched areas have cured for a minimum of 30 days.

B. Examine pool walls and deck and verify that form ridge lines and sharp projections have
been removed.

C. Verify that concrete surfaces have been properly finished to receive waterproofing.

3.2 PREPARATION:

A. Any surfaces stained by oil or grease shall be scrubbed with detergent and washed
clean.
B. Mask and cover adjacent surfaces and planting to prevent damage from over spray.

3.3 APPLICATION:

A. Do not proceed with application of materials if deck temperature is less than 40 degrees
Fahrenheit.

B. Etch concrete surfaces and repair hairline cracks as per manufacturer instructions.

C. Prime surfaces at a minimum rate of one third gallon per 100 sq. ft.

D. Install sealant chamfer where slabs intersect walls.

E. Cover cracks with polyurethane coating applied in three coats for a total dry thickness of

30 mils. Covering shall extend 2" beyond each side of cracks.

F. Base coat must be applied same day as primer.
G. Apply base coat at a rate of one gallon per 100 sq. ft. for a dry thickness of 12 mils.
H. Apply second base coat and top coat for a dry thickness of each coat of 12 mils.

l. Install sheet flashing at slab and wall penetrations, as required, after application of base

coats.
J. Apply additional coats on vertical surface to achieve required thickness.
K. Total system coating on walls and slabs shall have a minimum dry thickness of 36 mils.

3.4 PROTECTION:
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A. Protect sump area from traffic or additional work for a minimum of 48 hours.
B. Cover and protect membrane from remaining construction operations.

35 TESTING: Do not test or fill sump area with water until membrane has cured for a minimum of 5
days.

3.6 CLEANING: Remove containers and debris from job site.

3.7 GUARANTEE:

A. All work shall be guaranteed for compliance with the contract requirements, including
replacement for a period of (3) three years from date of substantial completion. If
unsatisfactory conditions or damage develops in the period stipulated by the guarantee
and is due to neglect, faulty materials or workmanship, the contractor shall immediately
place it in satisfactory condition. All guarantees shall be in writing and worded as
approved by the landscape architect. This shall include ruptures in the membrane
caused by cracking in the substrate up to 1/16 inches in width.

End of Section 07110
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SECTION 07126 - VAPOR-LOCK REINFORCED, HOT-APPLIED MEMBRANE

WATERPROOFING —OPTION #3

PART 1 -GENERAL

11

12

13

14

15

16

17

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this Section.

SECTION INCLUDES:

Installation of patented V apor-Lock Reinforced hot-applied membrane waterproofing system on surfacesindicated on
drawings, consisting of preparation of existing and repaired surfaces, sealing of cracksand joints, application of CCW-
711-90 Sheet Membrane and CCW-500 Hot-Applied Membrane.

RELATED SECTIONS

Section 03150 - Expansion Joints

Section 03300 - Cast-In-Place Concrete.
Section 06125 - Wood Decking.

Section 07900 - Caulking and Sealants.
Division 15 - Floor Drains and Standpipes.
Division 16 - Conduit and other Electrical.

mmooOw>

REFERENCES

A. ASTM applicable standards and test methods.
B. UL 790 Tests for Fire Resistance of Roof Materials.

SYSTEM DESCRIPTION

Product provided by this Section is a 215 mil thick, reinforced, hot-applied rubberized asphalt membrane system,
consisting of one layer of CCW-711-90 fabric reinforced membrane and one layer of hot-applied rubberized asphalt
membrane.

SUBMITTALS

A. General: Submit in accordance with Section 01300.

B. Product Data: Submit manufacturer's product literature and installation instructions.

C Subcontractor’ sapproval by Manufacturer: Submit document stating manufacturer's acceptance of subcontractor asan
Approved Applicator for the specified materials.

D. Warranty: Submit a sample warranty identifying the terms and conditions stated in Section 1.7.

QUALITY ASSURANCE

A. Applicator Qualifications: Applicator shall be experienced in applying the same or similar materials and shall be
specifically approved in writing by the membrane manufacturer.
B. Regulatory Requirements: Comply with applicable codes, regulations, ordinances, and laws regarding use and
application of products that contain volatile organic compounds (V OC).
C. Pre-Application Conference: Prior to beginning work, convene aconferenceto review conditions, instal lation procedures,
schedules and coordination with other work.

VAPOR-LOCK REINFORCED, HOT-APPLIED MEMBRANE WATERPROOFING —OPTION #3 07126-1



1.8 WARRANTY

A. Provide a written, single source warranty for al system components agreeing that during the warranty period to
promptly make repairs or replacement of defective materials of the waterproofing system without additional cost tothe
owner.

B. The formation or presence of mold or fungi in abuilding is dependent upon abroad range of factorsincluding, but not
limited to, the presence of sporesand nutrient sources, moisture, temperatures, climatic conditions, relative humidity,
and heating/ventilating systems and their maintenance and operating capabilities. These factorsare beyond the control
of Carlideand Carlise shall not beresponsiblefor any claims, repairs, restoration, or damagesrelating to the presence
of any irritants, contaminants, vapors, fumes, molds, fungi, bacteria, spores, mycotoxins, or thelikein any building or
intheair, land, or water serving the building.

19 DELIVERY, STORAGE AND HANDLING

A. Deliver materialsto Project sitein original, factory-seal ed, unopened containers bearing manufacturer'snameand label
intact and legible with following information.
1. Name of material.
2. Manufacturer's stock number and date of manufacture,
3. Material safety data sheet.

B. Store flashing, membrane, mastic and primer in aprotected areaout of direct sunlight. Protect from rain and physical
damage.

1.10 PROJECT CONDITIONS

A. Do not apply CCW-711-90 membraneif temperatureislessthan 25 degreesF. Do not apply CCW-500 membraneif
temperature islessthan O degrees F. Do not install waterproofing to a damp, frosty or contaminated surface.

B. Coordinate waterproofing work with other trades. The applicator shall have soleright of accessto the specified areas
for the time needed to complete the application.

C. Protect adjoining surfaces not to be waterproofed against damage or soiling. Protect plants, vegetation and animals
which might be affected by waterproofing operations.

D. Warn personnel againgt breathing of vapors and contact of material with skin or eyes. Wear applicable protective
clothing and respiratory protection gear.

E. Keep flammable products away from spark or flame. Do not alow the use of spark producing equipment during
application and until al vapors have dissipated. Post “NO SMOKING” signs.

F. Maintain work areain aneat and orderly condition, removing empty containers, rags, and rubbish daily from the site.

PART 2 - PRODUCTS
21 MANUFACTURERS

Provide products manufactured and supplied by Carlid e Coatings and Waterproofing | ncorporated 900 Hendey Lane,
Wylie, Texas 75098, Phone: (800) 527-7092 Fax: (972) 442-0076.

22 PRODUCTS
A. Preformed sheet membrane: Shall be CCW-711-90 90 Mil Sheet Membrane with polypropylenefabric reinforcement.
B. Hot applied liquid membrane: Shall be CCW-500 Hot Applied Membrane, rubberized asphalt compound, and shall
meet or exceed the requirements of CGSB-37.50-M 89.
2.3  ACCESSORY PRODUCTS
A. Flashings: Shall be CCW-711-90 90 Mil Flashing or CCW 60 mil uncured neoprene for non-exposed areasand Sure-
Seal7 EPDM Flashing for exposed areas.

B. Surface Primer: Shall be CCW-702 for CCW-711-90 membrane applications and CCW-702 under CCW-500 for
flashing and detail applications.
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K.

L.

M.

Mastic: Shall be CCW-704 Mastic.

Sedlants: Shall be CCW-703 Vertical Grade LIQUISEAL® Membrane or CCW-201 two component Polyurethane
Sealant.

Backer Rod: Shall be closed-cell polyethylene foam rod.

Expansion Joints: Shall be the EJ-500

Protection Course: Shall be CCW Protection Board-H or HS.

Root Barrier: Shall be the RMB 400 with heat welded seams

Drainage Composite: Shall be CCW MiraDRAIN® as recommended by the manufacturer for each condition.
Insulation: Shall be extruded polystyreneinsulation with aminimum 60 psi compressive strength as manufactured by
Foamular or Dow.

Pavers: Where required, shall be as recommended and supplied by the membrane manufacturer.

Perimeter Drainage System: Where required, shall be CCW QuickDRAIN™.

H.P. Protective Mat shall be applied over insulation prior to ballast placement.

PART 3 - EXECUTION

31 INSPECTION

A.

C.

Before any waterproofing work is started the waterproofing applicator shall thoroughly examine al surfacesfor any
deficiencies. Should any deficiencies exist, the architect, owner, or genera contractor shall be notified in writing and
corrections made.

Condition of Concrete Surfaces:

1 The concrete surfaces shall be of sound structural grade, 3500 psi minimum, and shall have a smooth
finish, free of voids, spalls, sharp protrusions or |0ose aggregate.

2. Concrete shall be cured by water curing method. Curing compounds must be of the pure sodium
silicate type and be approved by the Carlisle representative.

3. Concrete shall be cured at least 7 days and shall be sloped for proper drainage.

4. Voids exceeding 1/2", rock pockets and excessively rough surfaces shall be repaired with approved
non-shrink grout or ground to match the unrepaired areas.

5. Two stage drains shall have a minimum 3 inch flange and be installed with the flange flush and level
with the concrete surface.

6. Surfaces at cold joints shall be on the same plane.

Alternate Substrates: Adequate structural support and the number, type and location of fasteners required to meet
applicable codes should be determined and verified by the project engineer.
1 Steel decking shall be 22 gauge minimum covered with 5/8" minimum firerated Type X gypsum board
or approved equal.
2. Wood decking shall be /2" minimum exterior grade tongue and groove plywood instaled with thelong
dimension perpendicular to joists. All butt joints shall be supported by framing.

3.2 SURFACE PREPARATION

A.

B.
C.

The substrate surface must be thoroughly clean, dry and free from any surface contaminates or cleaning residue that
may harmfully affect the adhesion of the membrane.

Detail expansion joints per manufacturer=s recommendation.

Flashing Method (VL-500-4A): Apply CCW-702 primer at thejuncture of all horizontal surfacesand vertical surfaces
to the height indicated on the drawings (8" min. recommended), such as parapet walls, curbs, columns and all
penetrations through the deck at arate of 300-350 sg. ft. per gallon. Avoid puddles. Allow primer to dry for 1 hour
minimum, 8 hours maximum. Membrane will not properly adhere to wet primer. Apply 60-90 mils of CCW-500
membraneto cover primed areas. Install CCW-711-90 mil sheet membrane or uncured neoprene flashingintothisfirst
course of CCW-500 to cover the vertical section and extend 6-inches onto deck surface. Flashing installation may be
doneduring crack and joint treatment or during installation of thefirst layer of CCW-500 membrane. Completely cover
all flashing material during installation of the subsequent layers of CCW-500 membrane. Terminate flashing onwall
per Carlisle 500-9 Details.
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Install Sure-Seal EPDM flashings in exposed areas per Carlisle recommendations (V L-500-4B). Always clean and
prime EPDM with EP-95 Splice Cement per Carlisle splice procedure prior to application of CCW-500 membrane.
Apply athin film of CCW-550 Primer in a4 foot square area around drains. Allow primer to dry, 1 hour minimum, 8
hours maximum. Apply 90 mils of CCW-500 membrane to cover primed areas. Install a 3 foot square section of
CCW-711-90 or uncured neoprene flashing over the drain and onto the deck. No splicesor seamsare allowed within
3" of the drain flange. Terminate the flashing under the clamping ring of thedrain and cut away theinner portion of the
flashing. Use firm pressure to press the flashing against the CCW-500 surface and ensure good adhesion. Do not
interfere with weep holes.

3.3 APPLICATION

A.

Apply CCW-702 primer to all surfacesto receive CCW-711-90 Sheet Membrane at arate of 300-350 5. ft. per gallon.
Avoid puddles. Allow primer to dry for 1 hour minimum, 8 hours maximum. Membrane will not properly adhereto
wet primer.

Apply CCW-711-90 Sheet Membrane from low to high point, in ashingle fashion so that lapswill shed water. Begin
installation at low edge of deck, overlapping horizontal portion of previously installed flashings. Overlap all edges at
least 2-1/2". End laps shall be staggered. Place sheet membrane carefully so asto avoid wrinklesand fish-mouths. After
installation, roll with a metal roller wrapped with aresilient material. Roller should be 18" - 24" wide and weigh at
least 100 Ibs.

Heat CCW-500 Membrane blocks in a twin wall kettle with continuous agitation and apply between 375 to 395 F
(Caution: Do not exceed maximum safe operating temperature of 400°F.).

Apply acoat of CCW-500 Hot Applied Membrane at arate of 13 sg. ft. per gallon or asrequired to obtain an average
thickness of 125 mils. Total thickness of the CCW Vapor-Lock System shall be 215 mils.

Apply CCW-500 over the CCW-711-90 sheet membrane and CCW-Uncured Neoprene Flashing.

Apply CCW Protection Board H or HS into the last course of CCW-500 and splicethe protection board seamstogether
with CCW-500.

34 FLOOD TEST

A.
B.

Allow CCW-500 Membraneto cool. Plug drains and provide barriers necessary to contain flood water.
Flood surface with 2" head of water for 24 hours. Inspect for leaks and repair membraneif leaks are found. Retest after
making repairs.

3.5 PROTECTION COURSE

A.

B.

Install CCW QuickDRAIN Perimeter Drainage System as the first course of drainage composite immediately after
membrane has cured on vertical surfaces. Install CCW MiraDRAIN Drainage Composite.

Install CCW MiraDRAIN Drainage Composite 9000 or 9900 over CCW Protection Board-H or HS Protection Course
immediately after flood testing on horizontal surfaces. If flood testing isdelayed, install atemporary covering to protect
the CCW-500 membrane from damage by other trades.

Apply the RMB 400 in planter areas covered with soil. Apply over Protection Board and beneath the MiraDRAIN.
RMB 400 splices are a minimum of 4 inches and heat welded

END OF SECTION 07126
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SECTION 07142 —HOT FLUID-APPLIED RUBBERIZED ASPHAL T
WATERPROOFING —OPTIONT

PART | - GENERAL

101 RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply to this Section.

1.02 SUMMARY

A. This Section includes the following:

1 Liquid-Applied Rubberized Asphalt Waterproofing Membrane System
2. Prefabricated Drainage Course

3. Filter Fabric Sheet

4. Earthwork Fill

5.

Paversin areas to be waterproofed

1.03 RELATED SECTIONS
B. DIVISION 2 - Sitework Section 02764 — Pavement Joint Sealants
C. DIVISION 2 — Sitework Section 02930 — Exterior Plants

D. DIVISION 3 - Concrete Section 03450 — Architectural Concrete - The coordination of this section is
necessary to facilitate the successful installation of the waterproofing membrane.

E. DIVISION 06105 — Miscellaneous Carpentry
F. DIVISION 07620 - Sheet metal flashing and trim
G. DIVISION [ ] - Plumbing specidties

H. DIVISION ?7?? — Electrical Lighting

1.04 REFERENCES
A. American Society for Testing and Materials (ASTM).
A. Canadian Government Specification Board CGSB-37.50-M89, Standard for “Asphalt, Rubberized, Hot
applied, for Roofing and Waterproofing.”

1.05 SYSTEM DESCRIPTION

A. Furnish and install a completed vertica and horizontal waterproofing assembly including surface
conditioner, a monoalithic, reinforced rubberized asphalt membrane, protection course, flashings, drainage
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course and pavers. To ensure total system compatibility all products shall be purchased from a single-source
manufacturer.

1.06  SUBMITTALS

A. Certification from an approved independent testing laboratory experienced in testing this type material, that
the material meets the CGSB-37.50-M89 standard for rubberized asphalt membranes, including applicable
ASTM procedures. Testing shall be done by Ortech International or other nationa testing laboratory acceptable
to the engineer.

B. Caertification showing full time quality control of production facilities and that each batch of material is
tested to insure conformance with the manufacturer's published physical properties.

C. Certification showing that all waterproofing components are being supplied and warranted by a single-
source manufacturer.

D. The plant manufacturing this type material shall have SO 9001-2000 approval as evidenced by a copy of
the official certificate.

1.07 QUALITY ASSURANCE
A. Refer to Section 1.05 SUBMITTALS. IncludeitemsA., B., C. & D.

B. The Waterproofing Contractor shall demonstrate qualifications to perform the work of this Section by
submitting the following documentation:

1 Certification or license by the membrane manufacturer as a locally based, authorized applicator of
the product the installer intends to use, for a minimum of five (5) years.

2. List of at least three (3) projects, satisfactorily completed within the past five (5) years, of similar
scope and complexity to this project. Previous experience submittal shall correspond to specific
membrane system proposed for use by applicator.

3. Refer to Section 1.05 SYSTEM DESCRIPTION. Include single-source for all components from
the manufacturer.

C. The rubberized asphalt membrane product shall contain an inert clay filler to enable the product to be
resistant to acids (fertilizers, building washes and acid rain).

D. Membrane Manufacturer shall have available an in-house technical staff to assist the contractor, when
necessary, in application of the products and fina inspection of the assembly.

E. Membrane Manufacturer Qualification: Manufacturer shall demonstrate qualifications to supply materials
of this section by certifying the following:

1 Membrane Manufacturer shall show evidence that the specified rubberized asphalt has been
manufactured by the same source for fifteen (15) years and successfully installed on ayearly basis
for aminimum of fifteen (15) years on projects of similar scope and complexity.

2. Membrane Manufacturer shall not issue warranties for terms longer than they have been
manufacturing their hot fluid rubberized asphalt membrane.
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F. Pre-Construction Conferences. The manufacturer will meet with the necessary parties at the jobsite to
review and discuss project conditions as it relates to the integrity of the waterproofing assembly.

1.08 DELIVERY, STORAGE AND HANDLING

A. Deliver materials in original unopened containers of packaging clearly labeled with manufacturer's name,
brand name, instruction for use and all identifying numbers.

B. Materials shall be stored in a neat, safe manner, not to exceed the allowable structural capacity of the
storage area.

C. Store materialsin aclean, dry area protected from water and direct sunlight.
D. Store al adhesives at temperatures between 60°F (15.5°C) and 80°F (26.6°C). If exposed to lower
temperatures, restore materials to 60°F (15.5°C) minimum temperature before using.

1.09 PROJECT CONDITIONS

A. Application of the membrane shall not commence nor proceed during inclement weather. All surfaces to
receive the membrane shall be free of water, dew, frost, snow and ice.

B. Application of membrane shall not commence nor proceed when the ambient temperature is below 0°F (-
17.7°C).

C. Preparation and application of membrane shall be conducted in well ventilated aress.

D. Over its service life, do not expose membrane or accessories to a constant temperature in excess of 180°F
(82°C) (i.e., hot pipes and vents or direct steam venting, €tc.).

E. Adhesives contain petroleum distillates and are extremely flam-mable. Do not breathe vapors or use near
an open fire. Do not use in confined areas without adequate ventilation. Consult container or packaging labels
and Material Safety Data Sheets (MSDS) for specific safety information.

F. Do not alow waste products (petroleum, grease, oil, solvents, vegetable or minera oil, animal fat, etc.) to
come in contact with the waterproofing membrane. Any exposure to foreign materials or chemical discharges
shall be presented to membrane manufacturer or evaluation to determine any impact on the waterproof
membrane assembly performance.

G. Concrete Deck/Wall Surface Condition. IMPORTANT - Refer to 1.03 Related Sections.

H. Deck/Wall Preparation; refer to Section 3.02 Preparation.

I.  Genera contractor shall assure adequate protection during installation of the waterproofing assembly.

110 WARRANTY

A. Upon completion of the work, the contractor shall supply the owner with a single-source warranty of U.S.
origin direct from the manufacturer.

B. Each warranty varies in scope and terms. Contact Hydrotech for exact warranty terms and conditions to
meet the specific project requirements.
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C. Warranties available from the manufacturer:

1 Watertightness Warranties; includes labor and material.
Duration: 20-year

PART Il - PRODUCTS
201 GENERAL

A. Refer to Section 1.05, System Description. All components shall be obtained as a single-source from the
membrane manufacturer to ensure total system compatibility and integrity.

Manufacturer (this project was designed and specified around this product):

American Hydrotech, Inc.

303 East Ohio Street

Chicago, Illinois 60611-3318

1/800 877-6125 or 1/312 337-4998

FAX: 312-661-0731

Web Site: http://www.hydrotechusa.com

Acceptable Alternate Manufacturer:

Carlisle Coatings and Waterproofing Inc.
900 Hensely Lane

Wylie, Texas 75098

1/800 527-7092

Web Site: http://www.carlisle-ccw.com

2.02 MATERIALS

A. Membrane

1 Membrane shall be a hot, fluid applied, rubberized asphalt membrane meeting the CGSB-37.50-
M89 standard and other pertinent physical properties.

a American Hydrotech, Inc., Monolithic Membrane 6125

PROPERTY TEST METHOD TYPICAL RESULT
Flash point ASTM D-92 502°F* <500°F
CGSB-37.50-M89 (261°C) (260°C)
Penetration ASTM D-5329 98 mm @77°F (25°C)
CGSB-37.50-M89 187 mm @122°F (50°C)
Flow ASTM D-5329 1.0 mm @ 140°F (60°C)

CGSB-37.50-M89

Toughness CGSB-37.50-M89 16.0 Joules
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Ratio of Toughnessto Peak Load

Water Vapor Permeability

Water Absorption

Low Temperature Flexibility (-25°C)

Low Temperature Crack Bridging
Capability

Heat Stability

Viscosity

Water Resistance (5 days/50°C)

Softening Point

Elongation

Resiliency

Bond to Concrete

Acid Resistance

Resistance to Hydrostatic Pressure

Resistance to Salt Water

Resistance to Fertilizer

Resistance to Animal Waste

HOT FLUID-APPLIED RUBBERIZED ASPHALT WATERPROOFING —OPTION 1

CGSB-37.50-M89

ASTM E-96, PROCEDURE E
CGSB-37.50-M89

CGSB-37.50-M89

CGSB-37.50-M89

CGSB-37.50-M89

CGSB-37.50-M89

CGSB-37.50-M89

CGSB-37.50-M89

ASTM D-36

ASTM D-5329

ASTM D-3407

ASTM D-3407

ASTM D-896
Procedure 7.1 (N-8)

ASTM D-08.22
Draft 2

ASTM D-896 similar 20% sodium
chloride sodium carbonate calcium
chloride

ASTM D-896 similar undiluted,
15/5/5, nitrogen/phosphorus potash

3-year exposure

0.069

0.3 ng/Pa(s)M?
.11 gram weight gain
No delamination, adhesion loss, or

cracking

No cracking, adhesion loss, or splitting

No change in viscosity, penetration,
flow or low temperature flexibility

11.0 seconds

No delamination, blistering,
emulsification, or deterioration

180°F (82°C)

1000% minimum
40% minimum

Pass
0°F (-18°C)

Pass-50% Nitric Acid
-50% Sulfuric Acid

100 psi
(equals 231 foot of head water)

No delamination, blistering,
emulsification or deterioration
No delamination, blistering,

emulsification or deterioration

No deterioration
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Solids Content 100%-no solvents
Shelf Life 10 years (seded)
Specific Gravity 123+ .02

*102°F more than the application temperature recommended by the manufacturer.

B. Surface Conditioner

1 Asphaltic surface conditioner for concrete surfaces.
- American Hydrotech, Inc., Surface Conditioner

C. Flashing/Reinforcing (Edit to project requirements)

1 60-mil (1.5 mm) thick, uncured neoprene flashing/(heavy duty) reinforcing sheet.
- American Hydrotech, Inc., Flex Flash UN

2. Spunbonded polyester fabric (standard duty) reinforcing sheet.
- American Hydrotech, Inc., Flex Flash F

3. Woven fiberglass fabric reinforcing sheet (vertical applications only)

- American Hydrotech, Inc., Flex Flash FV (vertical)

D. Adhesives/Sealant

1 Contact adhesive to bond elastomeric flashing together.
- American Hydrotech, Inc., Splicing Cement

2. Contact adhesive to bond elastomeric flashing to an approved substrate.
- American Hydrotech, Inc., Bonding Adhesive

3. Sealant to seal elastomeric flashing seam edge.

- American Hydrotech, Inc., Lap Sealant

E. Protection Course

1 Fiberglass reinforced rubberized asphalt sheet.
- American Hydrotech, Inc., Hydroflex 30

F. Prefabricated Drainage Course (if required) (Edit to project requirements)
1 Composite drainage system consisting of a three-dimensional, crush-proof, drainage core and a

filter fabric meeting the following physical properties.
- American Hydrotech, Inc., Hydrodrain 300, 400, 700 or 1000 series

PROPERTY TEST METHOD VALUES

CORE:

Compressive Strength ASTM D-1621 302- 30,000 psf
(14.66 kg/cm?)

Thickness ASTM D-1777 302 -.22in (.56 cm)

Flow, Q @ 3600 psf & hydraulic gradient ASTM D-4716 302 - 5.5 gpm/ft width

of 1 (68.30 Ipmin/m width)
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FABRIC:

Flow ASTM D-4491 302 - 150 gpm/ft?
(6105 |pmin/m?)
400/420 - 150 gpr/ft?

U.V. Resistance ASTM D-4355 Fully Stabilized
Apparent Opening Size (EOS) CWwW-02215 302 — 70 (.212mm)
Grab Tensile ASTM D-4632 302 - 90 Ibs.

(0.4 kN)

G. Filter Fabric Sheet (if required)
1 Water permeable polymeric fabric.
- American Hydrotech, Inc., Filter Fabric Sheet
H. Topping Materials (Edit to project requirements)
1 Pavers
a Architectural Hanover #11 asphalt pavers
b. Sand Setting Bed — See Section 02300 Earthwork
C. Light Weight Earth Fill - See Section 02300 Earthwork
PART Il EXECUTION
3.01  INSPECTION
A. The waterproofing contractor shall examine all surfaces to receive the waterproofing assembly to verify it

is acceptable and proper for the application of the membrane. Refer to American manufacturer's Pre-
Installation & Application Guidelines.

B. The waterproofing contractor shall not proceed with the instalation of the waterproofing membrane
assembly until all deck defects have been corrected.
3.02 PREPARATION

A. All surfaces shall be dry, smooth, free of depressions, voids, protrusions, clean and free of unapproved
curing compounds, form release agents and other surface contaminants.

1 Cast in-place concrete (slab or wall)/Composite deck
a Poured in place concrete shall be monolithic, smooth, free of voids, spalled aress,
laitance, honeycombs, and sharp protrusions.
b. Refer to Section 1.03 of this specification, Division 3.
2. Retrofit/Tear-Off Application
a Asphalt, coa tar pitch or other existing membrane shall be removed in accordance to
waterproofing manufacturer’s written instructions.
b. Deck type acceptable to manufacturer.
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3.03

3.04

Substrate cleaning

1 Thoroughly sweep the substrate which is to receive the waterproofing membrane.

2. Substrate shall also be blown clean using an air compressor to remove any remaining loose debris.

3. Final check to determine if concrete has been properly cleaned is to apply a test patch of
Monolithic Membrane 6125 to the surface and check its adhesion.

INSTALLATION

Surface conditioner application (to concrete)

1

Apply the surface conditioner to the concrete using a hand held sprayer evenly at arate of 300 to
600 SF/gallon (7.4 - 14.7 m?/L) depending on surface texture. Surface conditioner shall "tan" the
surface, not blacken it.

Allow sufficient time for the surface conditioner to thoroughly dry prior to the membrane
application.

Membrane preparation

1

The membrane shall be heated in double jacketed, oil bath or air jacketed melter with mechanical
agitation, specifically designed for the preparation of a rubberized asphalt membrane.

Heat membrane until membrane can be drawn-free flowing at a temperature range between 350°F
(176°C) and 400°F (204°C).

Detailing/Flashing

1

All detailing and flashing shall be done in accordance with the manufacturer's standard guideline
details.

All detailing and flashing shall be completed before installing the membrane over the field of the
substrate.

Substrate board joints shall be pre-detailed with membrane and fabric reinforcing prior to full
membrane application.

Membrane Application

1

Apply the rubberized asphalt membrane at a rate to provide a continuous, monolithic coat of
90 mil minimum (approximately 2.3 mm), into which is fully embedded a layer of the spunbonded
polyester fabric reinforcing sheet, followed by another continuous monolithic coat of membrane at
an average thickness of 125 mil (approx. 3.2 mm). Total membrane thickness shall be 215 mils
average (approx. 5.5 mm), 180 mils minimum.

Overlap fabric reinforcing sheet 1-2 inches (25.4 mm - 50.8 mm) with membrane between sheets.

SEPARATION/PROTECTION LAYER INSTALLATION

Protection layer shall beinstalled as follows:

1

Embed the protection sheet/rigid insulation board into the membrane whileit is still hot to insure a
good bond.
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2. Overlap adjoining sheet edges (dry) a minimum of 2"-3" (50.8 mm - 76.2 mm) to insure complete
coverage. Rigid insulation board materials shall not to be overlapped.

1 The completed membrane/protection assembly shall be covered with subsequent topping materials
as soon as possible, within 30 days of membrane installation.
3.05 WATERTEST

A. Thedeck areaor portions thereof shall be water tested by means of electronic testing or ponding water to a
minimum depth of 2" (50.8 mm) for a period of 48 hours to check the integrity of the membrane installation.

B. VERIFY that the structure can support the deadload weight of a watertest before testing.

C. If leaks should occur, the water shall be drained completely and the membrane installation repaired.

3.06 DRAINAGE COURSE/INSULATION/FILTER FABRIC SHEET/PAVER PLACEMENT
A. Generd
1 Contractor shall examine the deck areato be covered with subsequent topping materialsin order to
insure that al deck areas have received the membrane, the membrane is free of damage, it is

properly protected, and all flashing has been properly installed, before placing the insulation.

2. The drainage course and other subsequent topping materials shall be installed as each section is
compl eted.

B. Prefabricated Drainage Course Placement

1 Install drainage course on horizontal and vertical surfaces in accordance with the manufacturer's
recommendations.

2. Layout and position drainage course and allow to lay flat. Cut and fit drainage course to perimeter
and penetrations.

3. Bond all geotextile overlap edges to adjacent drainage course geotextile with an acceptable
adhesive to insure geotextile integrity.

4. Place subsequent topping materials as soon as possible.

C. Architectural Finish Paver Placement (if required)

1 Install architectural finish pavers and sand in accordance with manufacturer's recommendations
and architectural layout.

2. Sweep sand in joints.
3.07 JOB COMPLETION

A. Contractor and a representative of the membrane manufacturer shall inspect the waterproofing assembly
and notify the contractor of any defects. All defects shall be corrected.
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B. Clean up all debrisand equipment.

END OF SECTION 07412
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SECTION 07531 - ETHYL ENE-PROPYLENE-DIENE-MONOMER (EPDM)

ROOFING

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1 Loosely laid and ballasted EPDM membrane roofing system.
2. Vapor retarder.
3. Roof insulation.

Section includes the installation of acoustical roof deck rib insulation strips furnished under Division 5
Section "Steel Deck.”

Related Sections:

1 Division 6 Section “Miscellaneous Carpentry” for wood nailers, curbs, and blocking.

2. Division 7 Section "Sheet Metal Flashing and Trim" for metal roof penetration flashings,
flashings, and counterflashings.

3. Division 7 Section "Joint Sealants' for joint sealants, joint fillers, and joint preparation.

4. Division 15 Section "Storm Drainage Piping Specialties’ for roof drains.

DEFINITIONS

Roofing Terminology: See ASTM D 1079 and glossary of NRCA's "The NRCA Roofing and
Waterproofing Manua" for definitions of terms related to roofing work in this Section.

PERFORMANCE REQUIREMENTS

General Performance: Installed membrane roofing and base flashings shall withstand specified uplift
pressures, thermally induced movement, and exposure to weather without faillure due to defective
manufacture, fabrication, installation, or other defects in construction. Membrane roofing and base
flashings shall remain watertight.

Material Compatibility: Provide roofing materials that are compatible with one another under conditions
of service and application required, as demonstrated by membrane roofing manufacturer based on testing
and field experience.

FM Approvas Listing: Provide membrane roofing, base flashings, and component materials that comply
with requirementsin FM Approvals 4450 and FM Approvals 4470 as part of a membrane roofing system,
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16

and that are listed in FM Approvals "RoofNav" for Class1 or noncombustible construction, as
applicable. Identify materials with FM Approvals markings.

1. Fire/Windstorm Classification: Class 1A-90.
2. Hail Resistance: MH.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: For roofing system. Include plans, elevations, sections, details, and attachments to other
work.

1 Base flashings and membrane terminations.

2. Tapered insulation, including slopes.

3 Roof plan showing orientation of steel roof deck and orientation of membrane roofing and
fastening spacings and patterns for mechanically fastened membrane roofing.

4. Insulation fastening patterns for corner, perimeter, and field-of-roof locations.

Samplesfor Verification: For the following products, in manufacturer's standard sizes:

Sheet roofing, of color specified, including T-shaped side and end lap seam.
Roof insulation.

10 Ib of aggregate ballast in gradation and color indicated.

Termination bars.

Battens.

Six insulation fasteners of each type, length, and finish.

Six roof cover fasteners of each type, length, and finish.

NogoA~wdPE

Qualification Data: For qualified Installer and manufacturer.

Manufacturer Certificate: Signed by roofing manufacturer certifying that membrane roofing system
complies with requirements specified in "Performance Requirements’ Article.

1 Submit evidence of complying with performance requirements.

Product Test Reports: Based on evauation of comprehensive tests performed by manufacturer and
witnessed by a qualified testing agency, for components of membrane roofing system.

Research/Evaluation Reports: For components of membrane roofing system, from the ICC-ES.
Field quality-control reports.
Maintenance Data: For membrane roofing system to include in maintenance manuals.

Warranties: Sample of special warranties.

QUALITY ASSURANCE

Manufacturer Qualifications: A qualified manufacturer that is UL listed and FM Approvals approved for
membrane roofing system identical to that used for this Project.
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1.7

Installer Qualifications: A qualified firm that is approved, authorized, or licensed by membrane roofing
system manufacturer to install manufacturer's product and that is eligible to receive manufacturer's
special warranty.

Source Limitations: Obtain components including roof insulation and fasteners for membrane roofing
system approved by membrane roofing manufacturer.

Exterior Fire-Test Exposure: ASTM E 108, ClassA; for application and roof slopes indicated, as
determined by testing identical membrane roofing materials by a qualified testing agency. Materials shall
be identified with appropriate markings of applicable testing agency.

Fire-Resistance Ratings: Where indicated, provide fire-resistance-rated roof assembliesidentical to those
of assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency. Identify products
with appropriate markings of applicable testing agency.

Preinstallation Roofing Conference: Conduct conference at Project site.

1 Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting agency
representative, roofing Installer, roofing system manufacturer's representative, deck Installer, and
installers whose work interfaces with or affects roofing, including installers of roof accessories
and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including manufacturer's written
instructions.

3. Review and finalize construction schedule and verify availability of materias, Instaler's
personnel, equipment, and facilities needed to make progress and avoid delays.

4. Examine deck substrate conditions and finishes for compliance with requirements, including
flatness and fastening.

5. Review structural loading limitations of roof deck during and after roofing.

6. Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs,
and condition of other construction that will affect roofing system.

7. Review governing regulations and requirements for insurance and certificates if applicable.

8. Review temporary protection requirements for roofing system during and after installation.

9. Review roof observation and repair procedures after roofing installation.

DELIVERY, STORAGE, AND HANDLING

Deliver roofing materials to Project site in original containers with seals unbroken and labeled with
manufacturer's name, product brand name and type, date of manufacture, approval or listing agency
markings, and directions for storing and mixing with other components.

Store liquid materialsin their original undamaged containersin a clean, dry, protected location and within
the temperature range required by roofing system manufacturer. Protect stored liquid material from direct
sunlight.

1 Discard and legally dispose of liquid material that cannot be applied within its stated shelf life.
Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture,
soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's written

instructions for handling, storing, and protecting during installation.

Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of
deck.
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PART 2 - PRODUCTS

21

22

A.

A.

B.

A.

PROJECT CONDITIONS

Westher Limitations: Proceed with installation only when existing and forecasted weather conditions
permit roofing system to be installed according to manufacturer's written instructions and warranty

requirements.

WARRANTY

Special Warranty Owner’s standard or customized form, without monetary limitation, in which
manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or
workmanship within specified warranty period.

1

2.
3.

Special warranty includes membrane roofing, base flashings, roof insulation, fasteners, roofing

accessories, and other components of membrane roofing system.
Warranty Period: 20 years from date of Substantial Compl etion.

See RFP for Owner’s Warranty.

Special Project Warranty: Submit Owner’s warranty, on warranty form at end of this Section, signed by
Installer, covering Work of this Section, including all components of membrane roofing system such as
membrane roofing, base flashing, roof insulation, fasteners, cover boards, substrate boards, vapor

retarders, roof pavers, and walkway products, for the following warranty period:

1
2.

Warranty Period: 5 years from date of Substantial Completion.

See RFP for Owner’s Warranty.

EPDM MEMBRANE ROOFING

EPDM: ASTM D 4637, Typell, scrim or fabric internally reinforced, uniform, flexible EPDM sheet.

1

Manufacturers:

Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the following:

XU S@moaooe

Carlide SynTec Incorporated.
ERSystems.

Firestone Building Products.
GAF Materials Corporation.
GenFlex Roofing Systems.
International Diamond Systems.
Johns Manville.

Mule-Hide Products Co., Inc.
Protective Coatings, Inc.
Roofing Products International, Inc.
StaFast Building Products.
Versico Incorporated.

Thickness: 90 mils, nominal.
Exposed Face Color: Black.

AUXILIARY MEMBRANE ROOFING MATERIALS

ETHYLENE-PROPYLENE-DIENE-MONOMER (EPDM) ROOFING
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24

25

General: Auxiliary membrane roofing materials recommended by roofing system manufacturer for
intended use and compatible with membrane roofing.

1 Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
Sheet Flashing: 60-mil- thick EPDM, partially cured or cured, according to application.
Bonding Adhesive: Manufacturer's standard, water based.

Seaming Material: Manufacturer's standard, synthetic-rubber polymer primer and 3-inch- wide
minimum, butyl splice tape with release film.

Lap Sealant: Manufacturer's standard, single-component sealant, colored to match membrane roofing.
Water Cutoff Mastic: Manufacturer's standard butyl mastic sealant.

Metal Termination Bars. Manufacturer's standard, predrilled stainless-steel or aluminum bars,
approximately 1 by 1/8 inch thick; with anchors.

Metal Battens: Manufacturer's standard, aluminum-zinc-alloy-coated or zinc-coated steel sheet,
approximately 1 inch wide by 0.05 inch thick, prepunched.

Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance
provisions in FM Approvals 4470, designed for fastening membrane to substrate, and acceptable to
roofing system manufacturer.

Miscellaneous Accessories:  Provide pourable sealers, preformed cone and vent sheet flashings,
preformed inside and outside corner sheet flashings, reinforced EPDM securement strips, T-joint covers,
in-seam sealants, termination reglets, cover strips, and other accessories.

ROOF INSULATION

General: Preformed roof insulation boards manufactured or approved by EPDM membrane roofing
manufacturer, selected from manufacturer's standard sizes suitable for application, of thicknesses

indicated and that produce FM Approvals-approved roof insulation.

Polyisocyanurate Board Insulation: ASTM C 1289, Typell, Class1, Grade 2, felt or glass-fiber mat
facer on both major surfaces.

Tapered Insulation: Provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12
inches unless otherwise indicated.

Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for
dloping to drain. Fabricate to slopes indicated.

INSULATION ACCESSORIES
General: Furnish roof insulation accessories recommended by insulation manufacturer for intended use

and compatibility with membrane roofing.

AGGREGATE BALLAST
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Aggregate Ballast: Provide aggregate ballast that will withstand weather exposure without significant
deterioration and will not contribute to membrane degradation, of the following type and size:

1 Aggregate Type: Smooth, washed, riverbed gravel or other acceptable smooth-faced stone.
2. Size: ASTM D 448, Size 3, ranging in size from 1 to 2 inches.

PART 3 - EXECUTION

31

3.2

3.3

34

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with the following
requirements and other conditions affecting performance of roofing system:

1 Verify that roof openings and penetrations are in place and curbs are set and braced and that roof
drain bodies are securely clamped in place.
2. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at penetrations

and terminations and that nailers match thicknesses of insulation.

3. Verify that concrete substrate is visibly dry and free of moisture. Test for capillary moisture by
plastic sheet method according to ASTM D 4263.

4. Verify that concrete curing compounds that will impair adhesion of roofing components to roof
deck have been removed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean substrate of dust, debris, moisture, and other substances detrimental to roofing installation
according to roofing system manufacturer's written instructions. Remove sharp projections.

Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating
onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain
is forecast.

Complete terminations and base flashings and provide temporary seals to prevent water from entering
completed sections of roofing system at the end of the workday or when rain is forecast. Remove and
discard temporary seals before beginning work on adjoining roofing.

VAPOR-RETARDER INSTALLATION

Polyethylene Film: Loosely lay polyethylene-film vapor retarder in a single layer over area to receive
vapor retarder, side and end lapping each sheet a minimum of 2 inches and 6 inches, respectively.

1 Continuously seal side and end laps with tape.
Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement

into membrane roofing system.

INSULATION INSTALLATION
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Coordinate installing membrane roofing system components so insulation is not exposed to precipitation
or left exposed at the end of the workday.

Comply with membrane roofing system and insulation manufacturer's written instructions for installing
roof insulation.

Install tapered insulation under area of roofing to conform to slopes indicated.
Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness
is 2.7 inches or greater, install two or more layers with joints of each succeeding layer staggered from

joints of previous layer a minimum of 6 inchesin each direction.

Trim surface of insulation where necessary at roof drains so completed surface is flush and does not
restrict flow of water.

Install insulation with long joints of insulation in a continuous straight line with end joints staggered
between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch with insulation.

1 Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.

Loosely Laid Insulation: Loosely lay insulation units over substrate.

LOOSELY LAID AND BALLASTED MEMBRANE ROOFING INSTALLATION

Loosely lay membrane roofing over area to receive roofing according to roofing system manufacturer's
written instructions. Unroll membrane roofing and allow to relax before installing.

Start installation of membrane roofing in presence of roofing system manufacturer's technical personnel.

Accurately align membrane roofing, without stretching, and maintain uniform side and end laps of
minimum dimensions required by manufacturer. Stagger end laps.

Apply membrane roofing with side laps shingled with slope of deck where possible.

Adhesive Seam Installation: Clean both faces of splice areas, apply splicing cement, and firmly roll side
and end laps of overlapping membrane roofing according to manufacturer's written instructions to ensure
a watertight seam installation. Apply lap sedlant and seal exposed edges of membrane roofing
terminations.

1 Apply a continuous bead of in-seam sealant before closing splice if required by membrane roofing
system manufacturer.

Tape Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly roll side
and end laps of overlapping membrane roofing according to manufacturer's written instructions to ensure
a watertight seam installation. Apply lap sedlant and seal exposed edges of membrane roofing
terminations.

L eave seams uncovered until inspected by membrane roofing system manufacturer.

Repair tears, voids, and lapped seams in roofing that does not comply with requirements.

Spread sealant or mastic bed over deck drain flange at roof drains and securely seal membrane roofing in
place with clamping ring.
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3.8

Aggregate Ballast: Apply uniformly over membrane roofing at the rate required by membrane roofing
system manufacturer, but not less than the following, spreading with care to minimize possibility of
damage to membrane roofing system. Lay ballast as membrane roofing is installed, leaving membrane
roofing ballasted at the end of the workday.

1 Ballast Weight: Size 2 aggregate, 13 Ib/sg. ft., a corners and perimeter; Size 4 aggregate, 10
Ib/sg. ft., elsewhere.
BASE FLASHING INSTALLATION

Install sheet flashings and preformed flashing accessories and adhere to substrates according to
membrane roofing system manufacturer's written instructions.

Apply bonding adhesive to substrate and underside of sheet flashing at required rate and allow to partialy
dry. Do not apply to seam area of flashing.

Flash penetrations and field-formed inside and outside corners with cured or uncured sheet flashing.
Clean splice areas, apply splicing cement, and firmly roll side and end laps of overlapping sheets to
ensure a watertight seam installation. Apply lap sealant and seal exposed edges of sheet flashing

terminations.

Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.

PROTECTING AND CLEANING

Protect membrane roofing system from damage and wear during remainder of construction period. When
remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage,
describing its nature and extent in awritten report, with copies to Architect and Owner.

Correct deficiencies in or remove membrane roofing system that does not comply with requirements,
repair substrates and repair or reinstall membrane roofing system to a condition free of damage and
deterioration at time of Substantial Completion and according to warranty requirements.

Clean overspray and spillage from adjacent construction using cleaning agents and procedures
recommended by manufacturer of affected construction.

ROOFING INSTALLER'SWARRANTY — See RFP.

END OF SECTION 07531
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

PART 1- GENERAL

11

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes sheet metal flashing and trim in the following categories:

Roof-drainage systems.

Exposed trim, gravel stops, and fascia.
Copings.

Metal flashing.

Reglets.

grwdhpE

Related Sections: The following Sections contain requirements that relate to this Section:

1 Division 7 Section "Roof Accessories' for set-on-type curbs, equipment supports, roof hatches,
vents, and other manufactured roof accessory units.

2. Division 7 Section "Joint Sealants" for elastomeric sealants.

3. Division 7 Roofing Sections for flashing and roofing accessories installed integral with roofing
membrane as part of roofing-system work.

PERFORMANCE REQUIREMENTS

General: Install sheet metal flashing and trim to withstand wind loads, structural movement, thermally
induced movement, and exposure to weather without failing.

Fabricate and install roof edge flashing and copings capable of resisting the following forces:

1 Exposure type “C” — Importance factor 1 — Capable of withstanding wind velocity of 90 mph for a
3 second gust.

SUBMITTALS

General: Submit each item in this Article according to the Conditions of the Contract and Division 1
Specification Sections.

Product Data including manufacturer's material and finish data, installation instructions, and general
recommendations for each specified flashing material and fabricated product.

Shop Drawings of each item specified showing layout, profiles, methods of joining, and anchorage
details.
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QUALITY ASSURANCE

Installer Qualifications: Engage an experience Installer who has completed sheet metal flashing and trim
work similar in material, design, and extent to that indicated for this Project and with a record of
successful in-service performance.

PROJECT CONDITIONS

Coordinate Work of this Section with interfacing and adjoining Work for proper sequencing of each
installation. Ensure best possible weather resistance, durability of Work, and protection of materials and
finishes.

FACTORY FINISHED COLOR COATING WARRANTY:

Provide 20 year NDL Factory Finish Color Coating Warranty as follows:

1 Color change:  lessthan 5-Delta-E (Hunter) units per ASTM D2244-85.

2. Chaking : lessthan No. 8 per ASTM D659-86.
3. Filmintegrity:  no cracking or delamination.

PART 2 - PRODUCTS

21

22

METALS

Color coated steel: Flouropolymer coating factory applied to 24 gage commercia quality, extra smooth,
AISI G90, hot dipped galvanized steel, ASTM A 446-76, Grade A, primed and finished one side with
flouropolymer coating, 1.0 plus or minus 0.1 mil total dry film thickness and a wash coat of 0.3 to 0.4 mil
dry film thickness applied to reverse side.

Zinc-Coated Steel: Commercia quality with 0.20% copper, ASTM A 525 except use ASTM A 527 for
lock-forming G90 hot-dip galvanized, mill phosphatized where indicated for painting; 0.0359” thick (20
gage) except as otherwise indicated. Treat with copper acetate solution and shop coat of gray zinc dust
primer, Federal Specification TT-P-641e, Typell, to be used at locations specifically indicated.

Lead-Coated Copper: ASTM B 101, cold-rolled copper sheet, not less than 20 oz./sg. ft., both sides
coated with lead weighing not less than 12 nor more than 15 Ib/100 sg. ft., unless otherwise indicated.

Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A 792, Class AZ-50 coating, Grade40 or to suit
project conditions, with 55 percent aluminum, not less than 0.0396 inch thick, unless otherwise indicated.

Lead Sheet: ASTM B 749, TypeL51121, copper-bearing lead sheet, with a minimum thickness of
0.0625 inch except not less than 0.0937 inch thick for applications where burning (welding) isinvolved.
REGLETS

General: Units of type, material, and profile indicated, formed to provide secure interlocking of separate
reglet and counterflashing pieces and compatible with flashing indicated.

Surface-Mounted Type: Provide with dotted holes for fastening to substrate, with neoprene or other
suitable weatherproofing washers, and with channel for sealant at top edge.
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Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that
may be incorporated in the Work include, but are not limited to, the following:

1 Fry Reglet Corporation.

2. Hickman: W.P. Hickman Co.

3. Keystone Flashing Company.

FACTORY FINISH COLOR COATING PRODUCTS:

Hylar 5000

Kynar 500.

MISCELLANEOUS MATERIALS AND ACCESSORIES
Burning Rod for Lead: Same composition as lead shest.
Solder: ASTM B 32, Grade Sn50, used with rosin flux.

Fasteners: Same metal as sheet metal flashing or other noncorrosive metal as recommended by sheet
metal manufacturer. Match finish of exposed heads with material being fastened.

Asphalt Mastic: SSPC-Paint 12, solvent-type asphalt mastic, nominally free of sulfur and containing no
asbestos fibers, compounded for 15-mil dry film thickness per coat.

Mastic Sealant: Polyisobutylene; nonhardening, nonskinning, nondrying, nonmigrating sealant.

Elastomeric Sedlant: Generic type recommended by sheet metal manufacturer and fabricator of
components being sealed and complying with requirements for joint sealants as specified in Division 7
Section "Joint Sealants.”

Epoxy Seam Sedler: 2-part, honcorrosive, aluminum seam-cementing compound, recommended by
aluminum manufacturer for exterior and interior nonmoving joints, including riveted joints.

Adhesives: Type recommended by flashing sheet metal manufacturer for waterproof and wesather-
resistant seaming and adhesive application of flashing sheet metal.

Metal Accessories: Provide sheet meta clips, straps, anchoring devices, and similar accessory units as
required for installation of Work, matching or compatible with material being installed; noncorrosive;
size and thickness required for performance.

Roofing Cement: ASTM D 4586, Type |, asbestos free, asphalt based.

FABRICATION, GENERAL

Sheet Metal Fabrication Standard:  Fabricate sheet metal flashing and trim to comply with
recommendations of SMACNA's "Architectural Sheet Metal Manua” that apply to the design,
dimensions, metal, and other characteristics of the item indicated.

Comply with details shown to fabricate sheet metal flashing and trim that fit substrates and result in
waterproof and weather-resistant performance once installed. Verify shapes and dimensions of surfaces
to be covered before fabricating sheet metal.
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Form exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and that
istrueto line and levels indicated, with exposed edges folded back to form hems.

Seams. Fabricate nonmoving seams in sheet metal with flat-lock seams. Tin edges to be seamed, form
seams, and solder.

Expansion Provisions: Space movement joints at maximum of 10 feet with no joints allowed within 24
inches of corner or intersection. Where lapped or bayonet-type expansion provisions in Work cannot be
used or would not be sufficiently weatherproof and waterproof, form expansion joints of intermeshing
hooked flanges, not less than 1 inch deep, filled with mastic sealant (conceal ed within joints).

Sedled Joints: Form non-expansion, but movable, joints in metal to accommodate elastomeric sealant to
comply with SMACNA standards.

Separate metal from noncompatible metal or corrosive substrates by coating concealed surfaces at
locations of contact with asphalt mastic or other permanent separation as recommended by manufacturer.

Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on faces
of sheet metal exposed to public view.

Fabricate cleats and attachment devices from same material as sheet metal component being anchored or
from compatible, noncorrosive metal recommended by sheet metal manufacturer.

1 Size: As recommended by SMACNA manua or sheet metal manufacturer for application but
never less than thickness of metal being secured.
SHEET METAL FABRICATIONS

General: Fabricate sheet metal items in thickness or weight needed to comply with performance
requirements but not less than that listed below for each application and metal.

Roof-Drain Flashing: Fabricate from the following material:
1 Lead: 4.0 1b/sg. ft., hard tempered.
Scuppers: Fabricate from the following material:

1 Lead-Coated Copper: 16 oz./sg. ft..
2. Galvanized Steel: 0.0276 inch thick.

Exposed Trim, Gravel Stops, and Fasciae: Fabricate from the following material:
1 Aluminum-Zinc Alloy-Coated Steel: 0.0276 inch thick.

Copings. Fabricate from the following material:

1 Aluminum-Zinc Alloy-Coated Steel: 0.0396 inch thick.

Counterflashing: Fabricate from the following material:

1 Galvanized Steel: 0.0217 inch thick.

Flashing Receivers: Fabricate from the following material:
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1 Galvanized Steel: 0.0217 inch thick.
Roof-Penetration Flashing: Fabricate from the following material:

1 Lead: 4.0 1b/sg. ft., hard tempered.
2. Galvanized Steel: 0.0276 inch thick.

PART 3 - EXECUTION

31

3.2

3.3

EXAMINATION

Examine substrates and conditions under which sheet metal flashing and trim are to be installed and
verify that Work may properly commence. Do not proceed with installation until unsatisfactory
conditions have been corrected.

FACTORY FINISH COLOR COATING UAGAGE:

Factory Finish Color Coated metal shall be used at all locations that are visible to pedestrian traffic and
other locations as specifically indicated on the Drawings.

INSTALLATION

General: Unless otherwise indicated, install sheet metal flashing and trim to comply with performance
requirements, manufacturer's installation instructions, and SMACNA's "Architectural Sheet Metal
Manual." Anchor units of Work securely in place by methods indicated, providing for thermal expansion
of metal units; conceal fasteners where possible, and set units true to line and level as indicated. Instal
Work with laps, joints, and seams that will be permanently watertight and weatherproof.

Install exposed sheet metal Work that is without excessive oil canning, buckling, and tool marks and that
is true to line and levels indicated, with exposed edges folded back to form hems. Install sheet metal
flashing and trim to fit substrates and to result in waterproof and weather-resistant performance. Verify
shapes and dimensions of surfaces to be covered before fabricating sheet metal.

Roof-Edge Flashings: Secure metal flashings at roof edges according to FM L oss Prevention Data Sheet
1-49 for specified wind zone.

Expansion Provisions. Provide for thermal expansion of exposed sheet metal Work. Space movement
joints at maximum of 10 feet with no joints allowed within 24 inches of corner or intersection. Where
lapped or bayonet-type expansion provisions in Work cannot be used or would not be sufficiently
weatherproof and waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch
deep, filled with mastic sealant (conceal ed within joints).

Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pretin edges of sheets
to be soldered to awidth of 1-1/2 inches, except where pretinned surface would show in finished Work.

1 Pretinning is not required for the following metals:

a Lead.
b. L ead-coated copper.
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2. Do not use torches for soldering. Heat surfaces to receive solder and flow solder into joint. Fill
joint completely. Completely remove flux and spatter from exposed surfaces.

Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate elastomeric sealant to
comply with SMACNA standards. Fill joint with sealant and form metal to completely conceal sealant.

1 Use joint adhesive for nonmoving joints specified not to be soldered.

Seams. Fabricate nonmoving seams in sheet metal with flat-lock seams. Tin edges to be seamed, form
seams, and solder.

Separations; Separate metal from noncompatible metal or corrosive substrates by coating concealed
surfaces, at locations of contact, with asphalt mastic or other permanent separation as recommended by
manufacturer.

1 Bed flanges of Work in athick coat of roofing cement where required for waterproof performance.

Counterflashings: Coordinate installation of counterflashings with installation of assemblies to be
protected by counterflashing. Install counterflashings in reglets or receivers. Secure in a waterproof
manner by means of snap-in ingtallation and sealant, lead wedges and sealant, interlocking folded seam,
or blind rivets and sealant. Lap counterflashing joints a minimum of 2 inches and bed with sealant.

Roof-Drainage System: Install drainage items fabricated from sheet metal, with straps, adhesives, and
anchors recommended by SMACNA's Manua or the item manufacturer, to drain roof in the most
efficient manner. Coordinate roof-drain flashing installation with roof-drainage system installation.
Coordinate flashing and sheet metal items for steep-sloped roofs with roofing installation.

Roof-Penetration Flashing: Coordinate roof-penetration flashing installation with roofing and installation
of items penetrating roof. Install flashing as follows:

1 Turn lead flashing down inside vent piping, being careful not to block vent piping with flashing.
2. Seal and clamp flashing to pipes penetrating roof, other than lead flashing on vent piping.
CLEANING AND PROTECTION

Clean exposed metal surfaces, removing substances that might cause corrosion of metal or deterioration
of finishes.

Provide final protection and maintain conditions that ensure sheet metal flashing and trim Work during
construction is without damage or deterioration other than natural weathering at the time of Substantial
Completion.

END OF SECTION 07620
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SECTION 07920 —PLAZA JOINT SEALANTS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
12 SUMMARY
A. Section Includes:

1 Urethane joint sealants at plaza expansion joints.

13 SUBMITTALS
A. Product Data: For each joint-sealant product indicated.

B. Samples for Verification: For each kind and color of joint sealant required, provide Samples with joint
sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material matching the
appearance of exposed surfaces adjacent to joint sealants.

C. Joint-Sealant Schedule: Include the following information:

Joint-sealant application, joint location, and designation.
Joint-sealant manufacturer and product name.
Joint-sealant formulation.

Joint-sealant color.

AR

D. Qualification Data: For qualified Installer and testing agency.
E. Product Certificates: For each kind of joint sealant and accessory, from manufacturer.

F. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing
agency, indicating that sealants comply with requirements.

G. Preconstruction Compatibility and Adhesion Test Reports: From sealant manufacturer, indicating the
following:

1 Materials forming joint substrates and joint-sealant backings have been tested for compatibility
and adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate preparation
needed for adhesion.

H. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods
resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing"
Article.
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l. Field-Adhesion Test Reports. For each sealant application tested.

J Warranties: Sample of special warranties.
14 QUALITY ASSURANCE
A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved for

installation of units required for this Project.
B. Source Limitations: Obtain each kind of joint sealant from single source from single manufacturer.
C. Product Testing: Test joint sealants using a qualified testing agency.

1 Testing Agency Quadlifications: An independent testing agency qualified according to
ASTM C 1021 to conduct the testing indicated.

D. Mockups: Install sealant in mockups of assemblies specified in other Sections that are indicated to
receive joint sealants specified in this Section. Use materials and installation methods specified in this
Section.

E. Preinstallation Conference: Conduct conference at Project site.

15 PROJECT CONDITIONS
A. Do not proceed with installation of joint sealants under the following conditions:
1 When ambient and substrate temperature conditions are outside limits permitted by joint-sealant

manufacturer or are below 40 deg F.
2. When joint substrates are wet.

3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications
indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint
substrates.
16 WARRANTY

A. Special Installer's Warranty: Manufacturer's standard form in which Installer agrees to repair or replace
joint sealants that do not comply with performance and other requirements specified in this Section within
specified warranty period.

1 Warranty Period: Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer's standard form in which joint-sealant manufacturer
agrees to furnish joint sealants to repair or replace those that do not comply with performance and other
requirements specified in this Section within specified warranty period.

1 Warranty Period: 20 years from date of Substantial Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the
following:
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1 Movement of the structure caused by structural settlement or errors attributable to design or
construction resulting in stresses on the sealant exceeding sealant manufacturer's written
specifications for sealant el ongation and compression.

2. Disintegration of joint substrates from natural causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.

PART 2 - PRODUCTS

21

22

23

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience.

Liquid-Applied Joint Sealants: Comply with ASTM C 920 and other requirements indicated for each
liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type,
grade, class, and uses related to exposure and joint substrates.

1 Suitability for Immersion in Liquids. Where sealants are indicated for Use | for joints that will be
continuously immersed in liquids, provide products that have undergone testing according to
ASTM C 1247. Liquid used for testing sealants is deionized water, unless otherwise indicated.

Colors of Exposed Joint Sealants: Match existing..

URETHANE JOINT SEALANTS

Single-Component, Pourable, Traffic-Grade, Urethane Joint Sealant: ASTM C 920, Type S, Grade P,
Class 25, for Use T.

1 Products: Subject to compliance with requirements, available products that may be incorporated
into the Work include, but are not limited to, the following:

BASF Building Systems; Sonolastic SL 1.

Bostik, Inc.; Chem-Calk 950.

May National Associates, Inc.; Bondaflex PUR 35 SL.

Pecora Corporation; Urexpan NR-201.

Polymeric Systems, Inc.; Flexiprene 952.

Schnee-Morehead, Inc.; Permathane SM7101.

Sika Corporation. Construction Products Division; Sikaflex - 1CSL.
Tremco Incorporated; Vulkem 45.

Se@mpap oo

JOINT SEALANT BACKING

General: Provide sedlant backings of material that are nonstaining; are compatible with joint substrates,
sealants, primers, and other joint fillers, and are approved for applications indicated by sealant
manufacturer based on field experience and laboratory testing.

Cylindrical Sealant Backings: ASTM C 1330, Type C (closed-cell material with a surface skin), and of
size and density to control sealant depth and otherwise contribute to producing optimum sealant
performance.
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Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.
Provide self-adhesive tape where applicable.

MISCELLANEOUS MATERIALS

Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to
joint substrates indicated, as determined from preconstruction joint-seal ant-substrate tests and field tests.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant
backing materias, free of oily residues or other substances capable of staining or harming joint substrates
and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to
joint substrates.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent
tojoints.

PART 3 - EXECUTION

31

3.2

EXAMINATION

Examine joints indicated to receive joint sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant
performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with
joint-sealant manufacturer's written instructions and the following requirements:

1 Remove all foreign material from joint substrates that could interfere with adhesion of joint
sealant, including dust, paints (except for permanent, protective coatings tested and approved for
sealant adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease,
waterproofing, water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a
combination of these methods to produce a clean, sound substrate capable of developing optimum
bond with joint sealants. Remove loose particles remaining after cleaning operations above by
vacuuming or blowing out joints with oil-free compressed air. Porous joint substrates include the
following:

a Concrete.
3. Remove laitance and form-release agents from concrete.
Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated
by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-

sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow
spillage or migration onto adjoining surfaces.
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3.6

Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods
required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint-sealant manufacturer's written installation instructions for products and
applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants
as applicable to materials, applications, and conditions indicated.

Install sealant backings of kind indicated to support sealants during application and at position required to
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum
sealant movement capability.

1 Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3 Remove absorbent sealant backings that have become wet before sealant application and replace
them with dry materials.

Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs
of joints.

Install sealants using proven techniques that comply with the following and at the same time backings are
installed:

1 Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recessesin each joint configuration.

3 Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum
sealant movement capability.

CLEANING

Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with
cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints
occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating substances and from
damage resulting from construction operations or other causes so sealants are without deterioration or
damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs,
cut out and remove damaged or deteriorated joint sealants immediately so installations with repaired
areas are indistinguishable from origina work.

JOINT-SEALANT SCHEDULE

Joint-Sealant Application: Exterior jointsin horizontal traffic surfaces.

1. Joint Locations:
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a Joints between plant-precast architectural concrete paving units.
2. Urethane Joint Sealant: Single component, pourable, traffic grade.
3. Joint-Sealant Color: Match Existing.

END OF SECTION 07920
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SECTION 09912 - PAINTING (PROFESSIONAL LINE PRODUCTYS)

PART 1- GENERAL

11

12

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes surface preparation and field painting of exposed exterior and interior items and
surfaces.

1 Surface preparation, priming, and finish coats specified in this Section are in addition to shop
priming and surface treatment specified in other Sections.

Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to be
painted or is to remain natural. If an item or a surface is not specifically mentioned, paint the item or
surface the same as similar adjacent materials or surfaces. If a color of finish is not indicated, Architect
will select from standard colors and finishes available.

1 Painting includes field painting of exposed bare and covered pipes and ducts (including color
coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrica
equipment that do not have a factory-applied final finish.

Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.

1 Prefinished itemsincluding, but not limited to, the following factory-finished components:

a Finished mechanical and electrical equipment.
b. Light fixtures.

2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
a Foundation spaces.

b. Furred areas.
C. Pipe spaces.

3. Finished metal surfaces include the following:
a Anodized aluminum.
b. Stainless steel.
C. Chromium plate.
d. Copper and copper aloys.
e Bronze and brass.
4. Operating parts include moving parts of operating equipment and the following:

a Vave and damper operators.
b. Linkages.
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C. Sensing devices.
d. Motor and fan shafts.

5. Labelss Do not paint over UL, FMG, or other coderequired labels or equipment name,
identification, performance rating, or nomenclature plates.

DEFINITIONS
General: Standard coating terms defined in ASTM D 16 apply to this Section.

1 Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60-

degree meter.

2. Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at
a 60-degree meter.

3. Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60-
degree meter.

SUBMITTALS

Product Data: For each paint system indicated. Include block fillers and primers.

1 Material List: An inclusive list of required coating materials. Indicate each material and cross-
reference specific coating, finish system, and application. Identify each material by
manufacturer's catalog number and general classification.

2. Manufacturer's Information: Manufacturer's technical information, including label analysis and
instructions for handling, storing, and applying each coating material.

Samplesfor Initial Selection: For each type of finish-coat materia indicated.

1 After color selection, Architect will furnish color chips for surfacesto be coated.

QUALITY ASSURANCE

Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in
material, design, and extent to those indicated for this Project, whose work has resulted in applications
with arecord of successful in-service performance.

Source Limitations; Obtain primers (where occurs) for each coating system from the same manufacturer
as the finish coats.

DELIVERY, STORAGE, AND HANDLING

Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label and the following information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

ok wNE
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7. Color name and number.
8. VOC content.

Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient
temperature of 45 deg F. Maintain storage containers in a clean condition, free of foreign materials and
residue.

1 Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.

PROJECT CONDITIONS

Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are
between 50 and 90 deg F.

Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are
between 45 and 95 deg F.

Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at
temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.

1 Painting may continue during inclement weather if surfaces and areas to be painted are enclosed
and heated within temperature limits specified by manufacturer during application and drying
periods.

PART 2 - PRODUCTS

21

22

MANUFACTURERS

Products: Subject to compliance with requirements, provide one of the products listed in other Part 2
articles.

Manufacturers Names: Shortened versions (shown in parentheses) of the following manufacturers
names are used in other Part 2 articles:

Benjamin Moore & Co. (Benjamin Moore).
Kelly-Moore Paint Co. (Kelly-Moore).
PPG Industries, Inc. (Pittsburgh Paints).
Sherwin-Williams Co. (Sherwin-Williams).

AR

PAINT MATERIALS, GENERAL

Material Compatibility: Provide block fillers, primers, and finish-coat materials that are compatible with
one another and with the substrates indicated under conditions of service and application, as demonstrated
by manufacturer based on testing and field experience.

Material Quality: Provide manufacturer's best-quality paint material of the various coating types
specified that are factory formulated and recommended by manufacturer for application indicated. Paint-
material containers not displaying manufacturer's product identification will not be acceptable.

1 Proprietary Names: Use of manufacturer's proprietary product names to designate colors or
materials is not intended to imply that products named are required to be used to the exclusion of
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25

equivalent products of other manufacturers. Furnish manufacturer's material data and certificates
of performance for proposed substitutions.

Colors: As selected by Architect from manufacturer's full range.

EXTERIOR PRIMERS

Exterior Ferrous-Metal Primer: Factory-formulated rust-inhibitive metal primer for exterior application.

1

2.

Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06: Applied at a dry film thickness of
not less than 2.0 mils.

Kelly-Moore; 1711 Ke-Guard Alkyd White Rust Inhibitive Primer:  Applied a a dry film
thickness of not less than 2.0 mils.

Pittsburgh Paints; 90-712 Pitt-Tech One Pack Interior/Exterior Primer Finish DTM Industrial
Enamel: Applied at adry film thickness of not less than 3.0 mils.

Sherwin-Williams;, Kem Kromik Universal Metal Primer BSONZ6/B50WZ1: Applied at a dry
film thickness of not less than 3.0 mils.

INTERIOR PRIMERS

Interior Gypsum Board Primer: Factory-formulated latex-based primer for interior application.

1

2.

3.

4.

Benjamin Moore; Moorcraft Super Spec Latex Enamel Undercoater & Primer Sealer No. 253:
Applied at adry film thickness of not less than 1.2 mils.

Kelly-Moore; 971 Acry-Prime Interior Latex Primer/Sealer: Applied at adry film thickness of not
less than 1.6 mils.

Pittsburgh Paints; 6-2 SpeedHide Interior Quick-Drying Latex Sealer: Applied a a dry film
thickness of not less than 1.0 mil.

Sherwin-Williams; PrepRite 200 Latex Wall Primer B28BW200 Series: Applied at a dry film
thickness of not less than 1.6 mils.

Interior Ferrous-Metal Primer:  Factory-formulated quick-drying rust-inhibitive akyd-based metal
primer.

1

2.

Benjamin Moore; Moore's IMC Alkyd Metal Primer No. M06: Applied at a dry film thickness of
not less than 2.0 mils.

Kelly-Moore; 1711 Kel-Guard Alkyd White Rust Inhibitive Primer: Applied at a dry film
thickness of not less than 2.0 mils.

Pittsburgh Paints; 90-709 Pitt-Tech One Pack Interior/Exterior Primer/Finish DTM Industrial
Enamel: Applied at adry film thickness of not less than 1.5 mils.

Sherwin-Williams;, Kem Kromik Universal Metal Primer BSONZ6/B50WZ1: Applied at a dry
film thickness of not less than 3.0 mils.

EXTERIOR FINISH COATS

Exterior Full-Gloss Alkyd Enamel: Factory-formulated full-gloss alkyd enamel for exterior application.

1

2.

Benjamin Maoore; Moore's IMC Urethane Alkyd Enamel M22: Applied at a dry film thickness of
not less than 2.0 mils.

Kelly-Moore; 1700 Kel-Guard Gloss Alkyd Rust Inhibitive Enamel: Applied at a dry film
thickness of not less than 2.0 mils.
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A.

B.

3. Pittsburgh Paints; 7-814 Pittsburgh Paints Indugtrial Gloss-Oil Interior/Exterior Enamel: Applied
at adry film thickness of not lessthan 1.5 mils.

4. Sherwin-Williams; Industrial Enamel B-54 Series: Applied at adry film thickness of not less than
2.0 mils.

INTERIOR FINISH COATS
Interior Low-Luster Acrylic Enamel: Factory-formulated eggshell acrylic-latex interior enamel.

1 Benjamin Moore; Moorcraft Super Spec Latex Eggshell Enamel No. 274: Applied at a dry film
thickness of not less than 1.3 mils.

2. Kelly-Moore; 1610 Sat-N-Sheen Interior Latex Low Sheen Wall and Trim Finish: Applied at a
dry film thickness of not less than 1.6 mils.

3. Kelly-Moore; 1686 Dura-Poxy Eggshell Acrylic Enamel: Applied at a dry film thickness of not
less than 1.6 mils.

4. Pittsburgh Paints; 6-400 Series SpeedHide Eggshell Acrylic Latex Enamel: Applied at adry film
thickness of not less than 1.25 mils.

5. Sherwin-Williams; ProMar 200 Interior Latex Egg-Shell Enamel B20W200 Series: Applied at a
dry film thickness of not less than 1.6 mils.

Interior Semigloss Alkyd Enamel: Factory-formulated semigloss alkyd enamel for interior application.

1 Benjamin Moore; Moorcraft Super Spec Alkyd Semi-Gloss Enamel No. 271: Applied at a dry
film thickness of not less than 1.4 mils.

2. Kelly-Moore; 1630--Kel-Cote Interior Alkyd Semi-Gloss Enamel: Applied at adry film thickness
of not less than 2.2 mils.

3. Pittsburgh Paints; 6-1110 Series SpeedHide Interior Enamel Wall & Trim Semi-Gloss Oil:
Applied at adry film thickness of not less than 1.4 mils.

4. Sherwin-Williams; ProMar 200 Interior Alkyd Semi-Gloss Enamel B34W200 Series: Applied at
adry film thickness of not less than 1.7 mils.

PART 3 - EXECUTION

31

3.2

A.

B.

EXAMINATION

Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for
paint application. Comply with procedures specified in PDCA P4.

1 Proceed with paint application only after unsatisfactory conditions have been corrected and
surfaces receiving paint are thoroughly dry.

2. Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a
particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of

the total system for various substrates. On request, furnish information on characteristics of finish

materials to ensure use of compatible primers.

1 Notify Architect about anticipated problems when using the materials specified over substrates
primed by others.

PREPARATION
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A. General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and
similar items already ingalled that are not to be painted. If removal isimpractical or impossible because
of size or weight of the item, provide surface-applied protection before surface preparation and painting.

1 After completing painting operations in each space or area, reinstall items removed using workers
skilled in the trades involved.

B. Cleaning: Before applying paint or other surface treatments, clean substrates of substances that could
impair bond of the various coatings. Remove oil and grease before cleaning.

1 Schedule cleaning and painting so dust and other contaminants from the cleaning process will not
fall on wet, newly painted surfaces.

C. Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's written
instructions for each particular substrate condition and as specified.

1 Provide barrier coats over incompatible primers or remove and reprime.
2. Wood: Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and
sandpaper, as required. Sand surfaces exposed to view smooth and dust off.

a Scrape and clean small, dry, seasoned knots, and apply athin coat of white shellac or other
recommended knot sealer before applying primer. After priming, fill holes and
imperfections in finish surfaces with putty or plastic wood filler. Sand smooth when dried.

b. Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, ends, faces,
undersides, and back sides of wood, including cabinets, counters, cases, and paneling.

C. If transparent finish is required, backprime with spar varnish.

d. Backprime paneling on interior partitions where masonry, plaster, or other wet wall
construction occurs on back side.

e Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or

sealer immediately on delivery.

3. Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop coated;
remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or mechanical
cleaning methods that comply with SSPC's recommendations.

a Blast steel surfaces clean as recommended by paint system manufacturer and according to
SSPC-SP 6/NACE No. 3.

b. Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before
priming.

C. Touch up bare areas and shop-applied prime coats that have been damaged. Wire-brush,
clean with solvents recommended by paint manufacturer, and touch up with same primer as
the shop coat.

D. Material Preparation: Mix and prepare paint materials according to manufacturer's written instructions.

1 Maintain containers used in mixing and applying paint in a clean condition, free of foreign
materials and residue.
2. Stir material before application to produce a mixture of uniform density. Stir as required during

application. Do not stir surface film into material. 1f necessary, remove surface film and strain
material before using.
3. Use only thinners approved by paint manufacturer and only within recommended limits.

E. Tinting: Tint each undercoat alighter shade to simplify identification of each coat when multiple coats of

same material are applied. Tint undercoats to match the color of the finish coat, but provide sufficient
differences in shade of undercoats to distinguish each separate coat.
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3.3 APPLICATION

A. General: Apply paint according to manufacturer's written instructions. Use applicators and techniques
best suited for substrate and type of material being applied.

1
2.

3.

o

B © o~

0.

Paint colors, surface treatments, and finishes are indicated in the paint schedules.

Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to
formation of a durable paint film.

Provide finish coats that are compatible with primers used.

The term "exposed surfaces' includes areas visible when permanent or built-in fixtures, grilles,
convector covers, covers for finned-tube radiation, and similar components are in place. Extend
coatings in these areas, as required, to maintain system integrity and provide desired protection.
Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.
Before final instalation of equipment, paint surfaces behind permanently fixed egquipment or
furniture with prime coat only.

Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers
or grilles.

Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
Finish exterior doors on tops, bottoms, and side edges the same as exterior faces.

Finishinterior of wall and base cabinets and similar field-finished casework to match exterior.
Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise
prepared for painting as soon as practicable after preparation and before subsequent surface deterioration.

1

The number of coats and film thickness required are the same regardiess of application method.
Do not apply succeeding coats until previous coat has cured as recommended by manufacturer. 1f
sanding is required to produce a smooth, even surface according to manufacturer's written
instructions, sand between applications.

Omit primer over metal surfaces that have been shop primed and touchup painted.

If undercoats, stains, or other conditions show through final coat of paint, apply additional coats
until paint film is of uniform finish, color, and appearance. Give special attention to ensure that
edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to
that of flat surfaces.

Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces
until paint has dried to where it feels firm, and does not deform or feel sticky under moderate
thumb pressure, and until application of another coat of paint does not cause undercoat to lift or
lose adhesion.

C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according
to manufacturer's written instructions.

1

2.

3.

Brushes: Use brushes best suited for type of material applied. Use brush of appropriate size for
surface or item being painted.

Rollers:  Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by
manufacturer for material and texture required.

Spray Equipment: Use airless spray equipment with orifice size as recommended by manufacturer
for material and texture required.

D. Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's recommended
spreading rate to achieve dry film thickness indicated. Provide total dry film thickness of the entire
system as recommended by manufacturer.

E. Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items exposed
in equipment rooms and occupied spaces.
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3.6

3.7

Prime Coats. Before applying finish coats, apply a prime coat, as recommended by manufacturer, to
material that is required to be painted or finished and that has not been prime coated by others. Recoat
primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat appears, to
ensure a finish coat with no burn-through or other defects due to insufficient sealing.

Pigmented (Opague) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque
surface of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush
marks, runs, sags, ropiness, or other surface imperfections will not be acceptable.

Stipple Enamel Finish: Roll and redistribute paint to an even and fine texture. Leave no evidence of
rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections.

Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or
repaint work not complying with requirements.

FIELD QUALITY CONTROL

Owner reserves the right to invoke the following test procedure at any time and as often as Owner deems
necessary during the period when paint is being applied:

1 Owner may engage a qualified independent testing agency, at the Owners expense, to sample paint
material being used. Samples of material delivered to Project may be taken, identified, sealed, and
certified in the presence of Contractor.

2. Owner may direct Contractor to stop painting if test results show material being used does not
comply with specified requirements. Contractor shall remove noncomplying paint from Project
site, pay for testing, and repaint surfaces previously coated with the noncomplying paint. If
necessary, Contractor may be required to remove noncomplying paint from previously painted
surfacesif, on repainting with specified paint, the two coatings are incompatible.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint
materials from Project site.

1 After completing painting, clean glass and paint-spattered surfaces. Remove spattered paint by
washing and scraping without scratching or damaging adjacent finished surfaces.
PROTECTION

Protect work of other trades, whether being painted or not, against damage from painting. Correct
damage by cleaning, repairing or replacing, and repainting, as approved by Architect.

Provide "Wet Paint" signs to protect newly painted finishes. After completing painting operations,
remove temporary protective wrappings provided by others to protect their work.

1 After work of other trades is complete, touch up and restore damaged or defaced painted surfaces.
Comply with procedures specified in PDCA P1.

EXTERIOR PAINT SCHEDULE
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Ferrous Metal: Provide the following finish systems over exterior ferrous metal. Primer is not required
on shop-primed items.

1 Full-Gloss Alkyd-Enamel Finish: Two finish coats over a rust-inhibitive primer.

a Primer: Exterior ferrous-metal primer.
b. Finish Coats: Exterior full-gloss alkyd enamel.

2. Galvanized Ferrous Meta -Alkyd-Gloss
a 1 Coat protective coating galvanized metal primer
b. 2 Coats enamel
INTERIOR PAINT SCHEDULE
Gypsum Board: Provide the following finish systems over interior gypsum board surfaces:
1 Low-Luster Acrylic-Enamel Finish: Two finish coats over a primer.

a Primer: Interior gypsum board primer.
b. Finish Coats: Interior low-luster acrylic enamel.

Ferrous Metal: Provide the following finish systems over ferrous metal:
1 Semi-gloss Alkyd-Enamel Finish: Two finish coats over a primer.

a Primer: Interior ferrous-metal primer.
b. Finish Coats: Interior semi-gloss akyd enamel.

END OF SECTION 09912
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DIVISION 15 - MECHANICAL

SECTION 15100
MECHANICAL REQUIREMENTS

GENERAL CONDITIONS:

The General Conditions of the Contract, with the amendments, supplements, forms and requirements in
Division 1, and herewith made a part of this Division.

All sections of Division 15 shall comply with the Mechanical General Requirements. The standards
established in this section as to quality of materials and equipment, the type and quality of workmanship,
mode of operations, safety rules, code requirements, etc., shall apply to all sections of this Division as though
they were repeated in each Division.

SCOPE OF WORK:

The project described herein is for the Utah Valley State College Heat Plant Plaza Improvements. This work shall
include all labor, materials, equipment, fixtures, and devices for the entire mechanical / plumbing work and
a complete operating and tested installation as required for this project.

Section 15100 Mechanical General Requirements

Section 15300 Piping Systems

Section 15400 Plumbing Systems

SYSTEM DESCRIPTION:

Install secondary roof drains with no new hub fixtures.

Remove and re-install existing mechanical/plumbing piping systems as needed to accommodate the
reroofing and new plaza area, including new plaza drains.

Install insulated boiler stack over existing stacks.
Install new non-freeze hydrant.

CODES & ORDINANCES:

All work shall be executed in accordance with all underwriters, public utilities, local and state rules and
regulations applicable to the trade affected. Should any change in the plans and Specifications be required
to comply with these regulations, the Contractor shall notify the Architect before the time of submitting his
bid. After entering into contract, the Contractor will be held to complete all work necessary to meet these
requirements without extra expense to the Owner. Where work required by drawings or specifications is
above the standard required, it shall be done as shown or specified.

Applicable codes are as follows:

2006 International Mechanical Code
2006 International Building Code
2006 International Plumbing Code

UTAH VALLEY STATE COLLEGE
HEAT PLANT PLAZA IMPROVEMENTS MECHANICAL REQUIREMENTS
VBFA #7110 15100-1
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UTILITIES & FEES:

All charges for fees and permits required by this work shall be included in the Contractor's proposal. All utility
connection fees shall also be included in the proposal. Unless noted otherwise, all systems furnished and
orinstalled by this Contractor, shall be complete with all utilities, components, commodities and accessories
required for a fully functioning system.

SUBMITTALS AND SHOP DRAWINGS:

Submittals:

As soon as possible after the contract is awarded, but in no case more than 14 calendar days thereafter, the
Contractor shall submit to the Architect six (6) copies of the descriptive literature covering products and
materials to be used in the installation of mechanical systems for this project. The review of the submitted
data will require a minimum of 7 days. If the Contractors schedule requires return of submitted literature in
less than the allotted time, the Contractor shall accelerate his submittal delivery date. The Contractor shall
resubmit all items requiring re-review within 5 days of returned submittals. Refer to each specification section
for items requiring submittal review. Written approval of the Owner's Representative shall be obtained before
installing any such equipment or materials for the project. The submittals shall be prepared in an orderly
manner, contained in a binder with index and identification tabs each item or group of items and for each
specification section. All items shall be submitted at one time except seismic restraint drawings which may
be submitted separately within 30 days of the contract award date. Partial submittals will not be reviewed
until the complete submittal is received.

Submitted literature shall bear the Contractor's stamp, indicating that he has checked all equipment being
submitted; that each item will fit into the available space with the accesses shown on the drawings; and,
further, that each item conforms to the capacity and quality standards given in the contract documents.

Submitted literature shall clearly indicate performance, quality, and utility requirements; shall show dimension
and size of connection points. Equipment must fit into the available space with allowance for operation,
maintenance, etc.

Review by the Owner's Representative is for general conformance of the submitted equipment to the project
specification. In no way does such review relieve this Contractor of his obligation to furnish equipment and
materials that comply in detail to the specification nor does it relieve the Contractor of his obligation to
determine actual field dimensions and conditions that may affect his work. Regardless of any items
overlooked by the submittal review, the requirements of the contract drawings and specifications must be
followed and are not waived or superseded in any way by the review.

By description, catalog number, and manufacturer's names, standards of quality have been established by
the Architect and the Engineer for certain manufactured equipment items and specialties that are to be
furnished by this Division. Alternate products and equipment may be proposed for use only if specifically
named in the specifications or if given written prior approval in published addenda. Design equipment is the
equipment listed on the drawings or if not listed on the drawings is the equipment first named in the
specifications.

Alternate Equipment:

The Contractor should protect himself with the supplier of alternate named equipment. Alternate named
equipment will be reviewed only one time.

UTAH VALLEY STATE COLLEGE
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Should alternate equipment be submitted and be rejected, it shall not be resubmitted for review and it shall
be the responsibility of this contractor. The contractor shall only submit on design equipment on future
submittals. Incomplete submittal data will be rejected.

If the Engineer is required to do additional design work to incorporate changes caused by submitting
equipment or products, different than the design equipment specified, as defined above, the contractor shall
reimburse the engineer for additional time and expenses at the engineers current, recognized, hourly rates.

DRAWINGS AND MEASUREMENTS:

Drawings:

The contract document drawings show the general design, arrangements, and extent of the system. In
certain cases, the drawings may include details that show more nearly exact locations and arrangements;
however, the locations, as shown diagrammatically, are to be regarded as general.

It shall be the work of this Section to make such alterations as may be necessary to make adjustable parts
fit to fixed parts, leaving all complete and in proper shape when done. All dimensions given on the drawings
shall be verified as related to this work and with the Architect's office before work is started.

This Section shall carefully study building sections, space, clearances, etc., and then provide offsets in piping
as required to accommodate the building structure and other existing conditions without additional cost to
the Owner. In any case and at any time, a change in location required by obstacles, existing conditions or
the installation of other trades not shown on the mechanical plans shall be made without charge.

The drawings shall not be scaled for roughing in measurements nor shall they be used as shop drawings.
Where drawings are required for these purposes or where drawings must be made from field measurements,
the Contractor shall take the necessary measurements and prepare the drawings. Shop drawings of the
various subcontractors shall be coordinated to eliminate all interferences and to provide sufficient space for
the installation of all equipment, piping, ductwork, etc.

The drawings and specifications have been prepared to supplement each other and they shall be interpreted
as an integral unit with items shown on one and not the other being furnished and installed as though shown
and called out on both.

Record Drawings:

Record drawings for all systems and sections of this Division shall be furnished as work of this Section. Blue-
line white prints of floor plans shall be furnished by the Architect's office. These prints shall be accurately and
neatly marked in colored pencil, showing all changes from schematics.

These drawings shall be reviewed with the Architect at least once each month, shall be submitted at time of
final inspection, and shall be checked for accuracy. Failure to keep record drawings up-to-date shall be
cause for withholding monthly payments.

CONTRACTOR'S USE OF BUILDING EQUIPMENT:

The Contractor may use equipment such as electric motors, fans, heat exchangers, filters, etc., with the
written permission of the Owner. As each piece of equipment is used (such as electric motors and fans),
maintenance procedures approved by the manufacturer are to be followed. A careful record is to be kept
of the length of the time the equipment is used, maintenance procedures followed, and any difficulty
encountered. The record is to be submitted to the Owner upon acceptance. All fan belts and filter media

UTAH VALLEY STATE COLLEGE
HEAT PLANT PLAZA IMPROVEMENTS MECHANICAL REQUIREMENTS
VBFA #7110 15100-3



10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

(such as bearings) shall be carefully inspected just prior to acceptance. Any excessive wear noted shall
require replacement.

EXISTING CONDITIONS:

The Contractor shall carefully examine all existing conditions that might affect the mechanical / plumbing
systems and shall compare these conditions with all drawings and specifications for work included under
this contract. He shall, at such time, ascertain and check all conditions that may affect his work. No
allowance shall subsequently be made in his behalf for an extra expense incurred as a result of his failure
or neglect to make such examination. This Contractor shall include in his bid proposal all necessary
allowances to repair or replace any item that will remain or will be removed, and any item that will be
damaged or destroyed by new construction.

The Contractor shall remove all abandoned piping, etc., required by new construction and cap or plug
openings. No capping, etc., shall be exposed in occupied areas. All openings of items removed shall be
sealed to match adjacent surfaces.

The Contractor shall verify the exact location of all existing services, utilities, piping, etc., and make
connections to existing systems as required or as shown on the drawings. The exact location of each utility
line, together with size and elevation, shall be established before any on-site lines are installed. Should
elevation or size of existing main utility lines make connections to them impossible as shown on drawings,
then notification of such shall immediately be given to the Owners Representative for a decision.

EQUIPMENT CAPACITIES:

Capacities shown for equipment in the specifications and on the drawings are the minimum acceptable. No
equipment shall be considered as an alternate which has capacities or performance less than that of design
equipment.

COOPERATION WITH OTHER TRADES:

The Contractor shall refer to other drawings and parts of this specification that cover work of other trades that
is carried on in conjunction with the mechanical work such that all work can proceed without interference
resulting from lack of coordination.

The Contractor shall properly size and locate all openings, chases, sleeves, and accesses. He shall provide
accurate wiring diagrams to the Electrical Contractor for all equipment furnished under this Division.

The mechanical Contractor shall insure that the installation of all piping, with Articles 110-16 and 384-4 of the
National Electrical Code relative to proper clearances in front of and over all electrical panels and equipment.
No piping will be allowed to run over electrical panel.

RESPONSIBILITY OF CONTRACTOR:

The Contractor is responsible for the installation of a satisfactory piece of work in accordance with the true
intent of the drawings and specifications. He shall provide, as a part of his work and without expense, all
incidental items required even though these items are not particularly specified or indicated. The installation
shall be made so that its several component parts will function together as a workable system and shall be
left with all equipment properly adjusted and in working order. The Contractor shall familiarize the Owner's
Representative with maintenance instructions as prepared by the Contractor and shall explain and fully
instruct him relative to operating, servicing, and maintenance of them. The contractor shall repair or replace
all ceilings damaged or removed during the construction process.
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UNFIT OR DAMAGED WORK:

Any part of this installation that fails, is unfit, or becomes damaged during construction, shall be replaced or
otherwise made good. The cost of such remedy shall be the responsibility of this Division.

WORKMANSHIP:

Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, and practices,
and shall be acceptable in every respect to the Owner's representative. Nothing contained herein shall
relieve the Contractor from making good and perfect work in all details in construction.

SAFETY REGULATION:

The Contractor shall comply with all local and OSHA safety requirements in performance with this work. (See
General Conditions). This Contractor shall be required to provide equipment, supervision, construction,
procedures, and all other necessary items to assure safety to life and property.

WORK, MATERIALS, AND QUALITY OF EQUIPMENT:

Unless otherwise specified, all materials shall be new and of the best quality of their respective kinds and all
labor shall be done in a most thorough and workmanlike manner.

Products or equipment of any of the manufacturers cited herein or any of the products approved by the
Addenda may be used. However, where lists of products are cited herein, the one first listed is the design
equipment used in drawings and schedules to establish size, quality, function, and capacity standards. If
other than design equipment is used, it shall be carefully checked for access to equipment, electrical and
control requirements, valving, and piping. Should changes or additions occur in piping, valving, electrical
work, etc., or if the work of other Contractors would be revised by the alternate equipment, the cost of all
changes shall be borne as work of this Division.

Pipe of foreign manufacture will not be acceptable.

The access to equipment shown on the drawings are the minimum acceptable space requirements. No
equipment that reduces or restricts accessibility to this or any other equipment will be considered.

All major items of equipment are specified in the equipment schedules on the drawings or in these
specifications and shall be furnished complete with all accessories normally supplied with the catalog item
listed and all other accessories necessary for a complete and satisfactory installation.

All mechanics shall be capable journeymen, skilled in the work assigned to them. No one unskilled in the
work which he is given to do shall be employed, and all work shall be executed in a skillful and workmanlike
manner. All men employed upon this work shall be competent, faithful, orderly, and satisfactory to the
Owner.

All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure Vessel Code,
latest Edition.

PROTECTION AGAINST WEATHER AND STORING OF MATERIALS:

All equipment and materials shall be properly stored and protected against moisture, dust, and wind.
Coverings or other protection shall be used on all items that may be damaged or rusted or may have
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performance impaired by adverse weather or moisture conditions. Damage or defect developing before
acceptance of the work shall be made good at the Contractor's expense.

All pipe openings shall be adequately covered at all times.

CUTTING AND PATCHING:

No cutting or drilling in structural members shall be done without written approval of the Architect. The work
shall be carefully laid out in advance, and cutting, channeling, chasing, or drilling of floors, walls, partitions,
ceilings, or other surfaces necessary for the mechanical work shall be carefully done. Any damage to
building, piping, or equipment shall be repaired by professional plasterers, masons, concrete workers, etc.,
and all such work shall be paid for as work of this Division.

When concrete, grading, etc., is disturbed, it shall be restored to original condition as described in the
applicable Division of this Specification.

FLASHING:

Roof drains which penetrate roofs or exterior walls shall be flashed. All existing plumbing vents shall be
extended to not less than 12 inches above the roof. Roof flashings shall be furnished by this Contractor and
installed by the Roofing Contractor. Flashings shall be seamless 4-pound sheet lead or of the type required
by the Roofing Contractor. Flashings shall be of the size required by the Roofing Contractor and shall extend
horizontally not less than 12 inches all around. The Mechanical Contractor shall furnish flashings for all
services and shall flash and counterflash all ducts through roofs and exterior walls.

CLEANING AND PAINTING:

Cleaning:

After all tests and adjustments have been made and all systems pronounced satisfactory for permanent
operation, this Contractor shall clean all exposed piping, ductwork, insulated members, fixture, and
equipment installed under this Section and leave them ready for painting. He shall refinish any damaged
finish and leave everything in proper working order. The Contractor shall remove all stains or grease marks
on walls, floors, glass, hardware, fixtures, or elsewhere, caused by his workman or for which he is
responsible. He shall remove all stickers on plumbing fixtures, do all required patching up and repair all work
of others damaged by this division of the work, and leave the premises in a clean and orderly condition.

Removal of Debris, Etc:

Upon completion of this division of the work, remove all surplus material and rubbish resulting from this work,
and leave the premises in a clean and orderly condition.

ALLOWANCE:

Provide a cash allowance of $1000.00 to cover the cost of miscellaneous pipe, valves, ductwork, insulation,
and accessories. This miscellaneous account will be used as directed by the Architect and Mechanical
Engineer. Detailed accounting of the cost and accounts and the balance remaining shall be available to the
Architect, Engineer and Owner at any time on demand. Any balance not used at the conclusion of the project
shall be reimbursed to the Owner.

CONTRACT COMPLETION:
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Incomplete and Unacceptable Work:

If additional site visits or design work is required by the Engineer or Architect because of the use of
incomplete or unacceptable work by the Contractor, then the Contractor shall reimburse the Engineer and
Architect for all additional time and expenses involved.

Guarantee:

By the acceptance of any contract award for the work herein described or shown on the drawings, the
Contractor assumes the full responsibility imposed by the guarantee as set forth herein and in the General
Conditions, and should protect himself through proper guarantees from equipment and special equipment
Contractors and from subcontractors as their interests may appear.

The guarantee so assumed by the Contractor and as work of this Section is as follows:

That the entire mechanical system shall be quiet in operation.

That all pipes shall be perfectly free from foreign matter and pockets and that all other obstructions to the
free passage of water shall be removed.

That he shall make promptly and free of charge, upon notice from the Owner, any necessary repairs due to
defective workmanship or materials that may occur during a period of one year from date of Substantial
Completion.

That all specialties, mechanical, and patent devices incorporated in these systems shall be adjusted in a
manner that each shall develop its maximum efficiency in the operation of the system.

All equipment and the complete mechanical system shall be guaranteed for a period of one year from the
date of the Architect's Certificate of Substantial Completion. Any equipment supplier not willing to comply
with this guarantee period shall not submit a bid price for this project. The Contractor shall be responsible
for a 100-percent guarantee for the system and all items of equipment for this period.

END OF SECTION

N:\07\07100\07110 UVSC Plaza Improvement\03_Specifications\02_Full\15100.wpd
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DIVISION 15 - MECHANICAL

SECTION 15300
PIPING SYSTEMS, SPECIALTIES AND VALVES

GENERAL CONDITIONS:

All pertinent sections of Section 15100, Division 15, are a part of the work described in this section. Division
1 is a part of this and all other sections of these specifications.

SCOPE OF WORK:

This work includes furnishing all labor and materials to complete roof drainage systems.
This work includes removal and re-installation of existing mechanical piping systems.

RELATED WORK:

Refer to Section 15100 and 15400 for piping system tests.
SUBMITTALS:
Submit product data in accordance with Division 1 and Section 15100. Submit the following:

Pipe, couplings, and fittings
Hangers and insulated pipe supports

PIPE AND FITTINGS:

NO PIPE OF A FOREIGN MANUFACTURER WILL BE ACCEPTABLE.

All piping, fittings, flanges, etc. shall be free from defects and shall comply with the appropriate ASTM
specifications.

Soil, waste and vent lines 2" and larger inside building shall be standard weight cast iron. Lines smaller than
2" shall be standard weight galvanized steel pipe with drainage type fittings. All soil, waste, and vent piping
below ground shall be hub and spigot standard weight cast iron with Ty-Seal neoprene gaskets. No-Hub
standard weight cast iron pipe with either M-G couplings or ABI BEST couplings may also be used below
ground where approved by local jurisdiction. Waste and vent joints for cast-iron waste and vent piping above
ground shall be Ty-Seal neoprene gaskets or Tyler No-Hub with high torque Clamp-All stainless steel
couplings and neoprene gaskets.

Downspouts and rain water conductors above ground shall be either standard weight galvanized steel with
Durham drainage fittings or standard weight cast iron with Ty-Seal gasketed joint fittings or Tyler No-Hub with
high torque Clamp-All stainless steel couplings and neoprene gaskets. Under ground conductors shall be
standard weight cast iron with joints as specified for under ground soil lines.

Roof drains and storm drainage lines outside of the building shall be Utah Fire Clay tile with wedge lock
mechanical joint or concrete pipe or reinforced concrete pipe where shown on drawings.

UTAH VALLEY STATE COLLEGE
HEAT PLANT PLAZA IMPROVEMENTS PIPING SYSTEMS, SPECIALTIES AND VALVES
VBFA #7110 15300-1



10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

ROOF DRAIN PIPING:

Downspouts and rain water conductors above ground shall be standard service weight “No Hub” cast iron
with Ty-Seal gasketed joint fittings or Tyler No-Hub with high torque Clamp-All stainless steel couplings and
neoprene gaskets.

Schedule 40 galvanized steel pipe with drainage pattern cast iron screwed fittings (above ground only).
Cleanout plugs and ferrules: Cleanouts shall be of the same size as pipe, except that cleanout plugs larger

than connection with cast iron soil pipe shall consist of a long sweep quarter bend or one or two eighth
bends extended to an easily accessible place, or as indicated on the drawings.

Vents / Flasing:

Vent pipes shall be flashed and made watertight at the roof as required. Vent pipes shall extend at least 12"
above roof.

PIPE HANGERS AND SUPPORTS:

All necessary structural members, hangers, and supports of approved design shall be provided to keep
piping in proper alignment and to prevent transmission of injurious thrusts and vibrations. Pipe hangers shall
generally be of the clevis pipe-clamp type with suspension bolts. All bolts shall have provision for vertical
adjustment and shall be equipped with locknuts. Where concrete inserts are used, they shall be suitably
reinforced. The Contractor shall obtain approval of the Architect for the location of such inserts prior to their
installation. Spring and spring roller hangers shall be used wherever vertical movement of pipe occurs so
that pipe and pipe supports shall always be in absolute contact. No hanger shall be welded directly to steel
joists. Where joists occur, clips shall be installed and hanger rod attached to clips. All piping hung from
joists shall be hung from joist panel points. Protective saddles shall be provided on all insulated piping at
point of hanger. Hangers shall not contact pipe where pipe is specified to be insulated and hangers shall
not penetrate insulation.

The following is a schedule of maximum spacing for hangers or other supports and sizes of suspension rods
for piping. In addition to the spacing listed, an additional hanger shall be provided 1 foot 0 inches from each
pipe drop, rise, or turn.

Pipe Size Rod Diameter Maximum Spacing
1-1/2in. and 2 in. Y2 in. 9 ft.

2-1/2in. and 3in. 5/8in. 10 ft.

4in.and 6in. 3/4 in. 10 ft.

8in.and 10in. 7/8in. 10 ft.

12in. and 814 in. 1in. 10 ft.

Pipes larger than 3 inches in diameter must be hung from beams. Where beam spacing is greater than a
10 foot 0 inch span for pipes, intermediate beams must be installed to support pipes. Groups of pipes
anchored to floor slabs shall not exceed a 300-pound load between beams. Intermediate beams shall be
provided to support pipes if a 300-pound load is exceeded.
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Pipes larger than 3 inches which must be supported from roof joists shall be hung from every joist (max. 7'-0"
o.c.). the hangers shall be within 3 inches of panel points or the mechanical Contractor shall add a brace
to the joist as per the structural general notes or as directed by the architect.

Pipe hangers shall not be welded to metal pan floor. Pipe hangers shall be concrete inserts installed in holes
drilled in concrete.

All hangers, supports, and anchors shall be assembled with heavy pattern, hexagon carbon steel nuts.
Perforated metal strap shall not be permitted.

Pipes above ceilings are to be grouped together and either hung from individual rod hangers or on Unistrut
trapeze hangers as shown on the drawings. Pipes are to be run as high as possible for maximum clearance
of attic spaces.

Risers shall be properly supported and guided at each floor. Pipe hangers, inserts, rollers, etc., and all
necessary accessories required to support piping shall be provided by the Contractor, unless noted

otherwise.

All soil, waste, and vent stacks shall be substantially supported at the base with either a base stack fitting and
concrete block or a riser clamp resting on the floor slab.

All pipe hangers, inserts, trapezes, etc., and all necessary accessories required to support the piping shall
be provided by this Contractor.

All pipe hangers shall be installed outside of insulation on all insulated lines.
Manufacturers may be Blaw-Knox, Grinnell, or Pipe Shields, Inc.

Pipe Insulation

Roof Drainage Lines:

All piping above grade shall be insulated with '2-inch thick Owens-Corning ASJ-25 fiberglass pipe insulation
with vapor barrier jacket. The insulation shall be applied over clean, dry pipe with all joints firmly butted
together. Fittings shall be similarly insulated with a fiberglass blanket insulation covered with a premolded
PVC cover. Cover to be sealed to vapor seal jacket on piping. Provide a PVC cover where pipe is exposed
in finished areas. Color to be selected by Architect. All rain leader bowls shall be insulated with fiberglass
insulation with a field applied vapor barrier jacket consisting of fiberglass reinforced cloth and finished with
insulating cement to form a smooth surface.

Insulated Pipe Supports:

Insulated pipe supports shall be furnished and installed by the Mechanical Contractor on all insulated pipe
and tubing according to the following tables. See Pipe Insulation Specification Section. Supports shall be
Pipe Shields, Inc. All designations as to hanger type refer to Pipe Shields, Inc., model numbers.

Horizontal Pipes:
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Model Designations

Maximum In Ring Or On Flat On Pipe
Pipe Horizontal Clevis Hanger SurfaceRoll
Size Spacing Cold Hot Cold Hot Cold Hot
Through 1-1/4" 7'-0 CS-CW CS CS-CW CS CSX-CW  CSX
1-1/2 9-0 CS-CwW CS CS-CW CS CSX-CW  CSX
2-4 10-0 CS-CwW CS CS-CW CS CSX-CwW  CSX
6 10-0 CS-CwW CS CS-CW CS CSXP-CW CSXP
8 10-0 CS-CwW CS CSXP-CW  CSXP MXP MXP
10-16 10-0 CS-CW CS MXP MXP MXP MXP
18 10'-0 NCP NCP MXP MXP MXP MXP
20 10'-0 NCP NCP MXP(c) MXP(c) MXP (b) MXP (b)
24 9-0 NCP NCP MXP(a) MXP(a) MXP(a) MXP(a)
Notes:
a) 7'-0 maximum spacing
b) 8'-0 maximum spacing
C) 9'-0 maximum spacing

Vertical Pipes: (All Pipe Sizes)

Pipe Riser Clamp Model Maximum Vertical Centers
PRV 15-0
HPRC 40'-0

Insulation shall be asbestos-free calcium silicate; 100 psi avg. compressive strength with a K = 0.38 BTU
in/ft,/DegF/Hr. Insulating structural insert shall be asbestos-free calcium silicate; 600 psi avg. compressive
strength treated with water repellant.

Jackets shall be galvanized sheet steel ASTM A-527; straps and load distribution plates to be carbon steel
ASTM A-36; fasteners to be ASTM A-307, cadmium plated.

PIPE INSTALLATION:

All piping systems shall be installed so that they can be easily drained by means of drainage of low points
of all piping without disconnecting pipe. If not specifically indicated on the drawings, the frequency of
draining shall determine whether drain caps, plugs, cocks, or valves are to be used. If other than valves are
contemplated, the Architect's permission must be obtained.

Allinstalled pipe lines shall be straight, free from dents, scars, and burrs, with ends reamed smooth, and shall
remain straight against strains tending to cause distortion during system operation. The Contractor shall
make proper allowance for pipe line expansion and contraction so that no unsightly distortion, noise,
damage, or improper operation results therefrom.

Piping shall run only parallel or at right angles to the walls or axes of the building and shall be neatly
organized. The Contractor shall study the architectural, structural, mechanical, electrical, and other drawings
to eliminate conflict of piping with other structure lighting or other services. Unless specified otherwise, no
piping shall be exposed in a finished room, except in shop or storage areas. All changes in direction shall
be made with fittings.
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No piping shall be run above any electrical panels, electrical equipment or access clearances for electrical
for electrical panels or equipment. No piping shall be allowed to run through any electrical rooms.

All piping shall be clean and free from acids and loose dirt when installed and shall be kept clean during the
completion of the installation.

Plugs of rags, wools, cottons, waste, or similar materials may not be used in plugging. All piping shall be
so arranged to not interfere with removal of other equipment or devices; and to not block access to
manholes, access openings, etc. Piping shall be arranged to facilitate equipment maintenance. Flanges or
unions, as applicable for the type of piping specified, shall be provided in the piping at connections to all
items of equipment. Piping shall be placed and installed so that there will be no interference with the
installation of the air-conditioning equipment, ducts, etc. All piping shall be so installed to insure noiseless
circulation. All valves and specialties shall be so placed to permit easy operation and access, and all valves
shall be regulated and packed, and the glands shall be adjusted at the completion of the work and before
final acceptance. All piping shall be erected to insure proper draining. No bushings, short nipples, or street-
type fittings shall be used.

When insulated pipes are supported by a roller hanger they shall be protected from damage by suitable pipe
covering protection saddles. Saddles shall support pipe on roller and shall be packed with insulation.

Pipe Sleeves:

All pipes passing through wall, floor, or ceiling construction shall be fitted with sleeves. Each sleeve shall
extend through its respective floor, ceiling, or wall and shall be cut flush with each surface except in
unfinished areas. Unless otherwise specified, sleeves shall be two pipe sizes larger in diameter than the
uninsulated passing pipe. Sleeves in outside walls shall be made of galvanized steel pipe with a water-stop
flange.

Sleeves in all finished room floors shall be left flush with floor and caulked watertight around pipe; sleeves
in unfinished room floors and under cabinets shall be left standing 2 inches above finished floor. All sleeves
are to be caulked watertight with sealing mastic.

All sleeves, except in concrete walls, shall be furnished and installed as work of this Section.

Sleeves for concrete or masonry shall be galvanized steel or cast iron pipe. Sleeves for stud walls shall be
26-gauge galvanized iron. These shall be furnished and installed in close cooperation with the craft involved.
These sleeves shall be of sufficient size to readily clear the pipe or pipes and insulation passing through
sleeve. Everything more than 6 inches in diameter or groups of multiple piping shall be approved by the
Architect.

Bare Pipe: All pipe penetrating fire walls and floors shall be encased in adjustable sheet metal cans sized
for maximum one-inch spacing between pipe and can. Spacing shall be packed on either end with UL rated
ceramic fiber strip insulation. Pipe Shields, Inc., Model WFB.

Insulated Pipe: Same as for bare pipe, but with the addition of a 360 degree water-proofed calcium silicate
insert with metal shielding, all sized to extend to a minimum of one-inch beyond wall or floor. Pipe Shields,
Inc., Model WFB-CS-CW for chilled water, and Model WFB-CS for all other insulated lines.

Sleeve and packing shall have the same fire rating as the construction in which they are installed. Any
substitutions must have passed the ASTM E-119 test per UBC 43-1 for pipe penetrations.
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All holes required for piping through floors or walls, where sleeves have not been installed, shall be core
drilled one pipe size larger in diameter than passing pipe.

This Division shall be responsible for the proper sizing and positioning of all necessary boxes and sleeves
through walls and floors to accommodate this work. Exact location of exterior wall penetrations shall be
coordinated with the Architect prior to core drilling.

ANCHORS AND GUIDES:

All pipes shall be securely anchored where necessary to properly distribute expansion stresses. All vertical
risers shall be anchored at the midpoint and at additional locations as required.

Anchors shall be located where indicated by the drawings or required and shall be applicable to the type of
piping installed. All anchor bolts, after tightening, shall be welded to the anchor frame in such a manner that
all anchor bolts are effective. Additional restraining pipe supports shall be provided wherever danger of
excessive pipe movement exists.

Aligning guides of the concentric ring type shall be installed and anchored at all locations where piping may
be distorted from the normal centerline movement of the piping and on either side of all expansion joints.
Two guides, spaced 3 feet 0 inches on centers shall be provided at each side of the expansion joint or the
expansion loop. Job or shop-fabricated guides are not acceptable.

END OF SECTION

N:\07\07100\07110 UVSC Plaza Improvement\03_Specifications\02_Full\15300.wpd
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DIVISION 15 - MECHANICAL

SECTION 15400
PLUMBING SYSTEMS

GENERAL CONDITIONS:

All pertinent sections of Section 15100, Division 15, are a part of the work described in this section. Division
1 is a part of this and all other sections of these specifications.

SCOPE OF WORK:

This work shall include a complete rainwater system. All new and existing roof drains (RD’s and RDQO’s)
associated with the reroofing areas are to be provided with new stainless steel anchor bolts, washers, and
nuts. Bolts, washers, and nuts are to match those being provided with the new roof drains and roof drain
overflows being installed.

CODES AND STANDARDS:

All work included in the scope of this specification shall conform to the latest adopted versions of applicable
codes and standards, including the following:

International Plumbing Code
International Building Code
International Mechanical Code
UOSHA

IAPMO

PDI

Utah State Building Board Planning and Design Criteria To Prevent Architectural Barriers for the Aged and
Physically Handicapped.

SUBMITTALS:
Submit product data in accordance with Division 1 and Section 15100. Submit the following:

Roof drains and accessories
Pipe materials

TESTS:
The roof drainage piping shall be tested by plugging all outlets and filling the lines with water to the highest

roof opening. The water level shall not drop more than 3 inches in 1 hour. All joints within the building shall
be inspected for visible leaks.
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Defective Work: If inspection or tests show defects, such defective work or material shall be replaced or
corrected and inspection and tests shall be repeated. All repairs to piping shall be made with new materials.
No caulking or screwed joints or holes will be acceptable.

All defects in material and workmanship which appear during the test shall be promptly remedied and the
test shall be reapplied.

Enclosed Piping: Any piping which is to be insulated, placed within the construction, or otherwise concealed
shall be carefully tested before being permanently enclosed.

Test Instruments: All testing shall be performed in the presence of the Architect or his Mechanical Engineer
and shall meet with their approval. Instruments required for making the tests shall be provided by this
Contractor. Relief valves set to avoid excessive pressure during testing shall be provided.

Required Adjustments: Before final acceptance of the piping system as a whole, this Contractor shall make
all required adjustments and shall place the entire piping system in a perfect operating condition. At the
completion of the work, this Contractor shall furnish the Architect with all certificates of inspection.

GENERAL REQUIREMENTS:

Existing Lines:

Any utility line uncovered during construction that is not clearly defined on the drawings shall be immediately
brought to the attention of the Architect and Owner. The Owner and Architect will subsequently inform the
Contractor what should be done. Relocation of any existing piping shall be done with the same material and
fittings as the original installation. Damaged or removed insulation shall be repaired and/or replaced.

Cleanouts:

Full size cleanouts shall be installed at the base of each rainwater stack. All other cleanouts shall be installed
where shown on the drawings and where required by State, local, or National Plumbing Codes.

Cleanouts shall have cast-iron bodies with threaded brass screw plugs. They shall be the full size of the pipe
line in which they are installed, up to and including 4 inches. All cleanouts shall be installed in locations
easily accessible for rodding. Where stacks or other piping is concealed, cleanouts shall be installed above
the floor with extensions made to the finished wall surface. Cleanouts in walls shall be J. R. Smith 4402 with
countersunk plugs and round stainless steel access covers. Infloors, J. R. Smith 4023 square top cleanouts
with countersunk plugs and round scoriated polished nickel bronze access covers with frames shall be used.

Cleanouts shall be J. R. Smith, Zurn, Wade, or Josam. J. R. Smith references are used herein.

Flashing and Sleeves:

Furnish and install on each pipe passing through the roof a Stoneman Stormtite four pound seamless lead
flashing assembly extending horizontally not less than 12-inches all around. Flashing to have steel reinforced
conical boot and counter-flashed with a hooded cast iron counter-flashing. Seal the neck of the flashing to
the pipe with permaseal waterproofing compound and secure the counter-flashing to the pipe with vandal
proof screws. Fill the top annular space of counter-flashing with epoxy compound. Alternate using open top
models of all pipes. See specification Section 15100.

Sleeves for pipes passing through walls, floors or ceilings shall be as specified in Section 15300.
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Roof Pans:

Roof pans shall be 4-pound lead sheet pans 40 inches square or as noted. Roof flashing members shall be
placed into position but the final installation shall be made by the Roofer under supervision of this section.
Floor drains with clamping collars shall be complete with pan.

Courses of Pipe:

Water pipes shall not be exposed in finished rooms except where noted on plans or as permitted by the
Architect, except the finished brass supplies that are a part of the fixture trimmings. Pipes are to be run in
tunnel, furred ceiling and walls, and behind or under cabinets as shown.

Piping Layouts:

Layout of piping shown on drawings is in a general sense diagrammatic as to the exact location of piping.
It is to be understood by the Contractor that unforeseen conditions and obstacles at the site may not permit
the running of piping as scaled from the drawings, but changes shall not be made without the written
permission of the Architect.

PLUMBING FIXTURES:

This Contractor shall furnish and install all fixtures shown on the drawings or specified hereinafter, shall make
all parts complete, and shall leave the entire system in perfect working order. He shall clean and adjust all
fixtures before leaving the job. Any damaged or cracked fixtures shall be replaced at the Contractor's
expense.

Fixture Schedule:

RDO-1 Overflow Roof Drain (New): J.R. Smith 1080-RC cast iron overflow roof drains with flashing
clamp and cast iron dome, sump receiver, (suffix-R), underdeck clamp (suffix C).

DSN-1 Downspout Nozzle: Smith 1770-PB cast bronze body and flange, polished bronze finish.
Size shown on plans.

RD-1 Roof Drain (re-use drain body): Existing drain body remains, add JR Smith model 1010
flashing clamp, gravel stop, and cast iron dome. Or equivalent manufacturer to match
existing drain body. Provide extension on drain body for new insulation thickness.

DD-1 Deck Drain (Re-use drain body): JR Smith model 1409-C2-C-R-NB deck drain with
perforated steel extension. Field verify required extension height per architectural
details. Field verify existing drain manufacturer and model, and match components to
existing drain body as necessary.

DD-2 Deck Drain (re-use drain body): JR Smith model 1409-C2-C-R-NB deck drain with
perforated steel extension. Field verify required extension height, may require some field
modification or fabrication as necessary for extension height per architectural details.
Field verify existing drain manufacturer and model, and match components to existing
drain body as necessary.
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DD-3

DD-4

NFH-1

Deck Drain (New): JR Smith model 1409-C2-C-R-NB deck drain with perforated steel
extension. Field verify required extension height per architectural details.

Deck Drain (New): JR Smith model 1409-C2-C-R-NB deck drain with perforated steel
extension. Field verify required extension height, may require some field modification or
fabrication as necessary for extension height per architectural details.

Non-Freeze Hydrant: JR Smith model 5910-NV post hydrant, with 3/4" garden hose
connection. Verify post height required for hydrant outlet to be 18" above finished grade.

END OF SECTION
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DIVISION 15 - MECHANICAL

SECTION 15550
BREECHINGS, CHIMNEYS, AND STACKS

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

Type B gas vents.
Steel, positive-pressure, double-wall vents.

This division is to provide and install the exhaust stacks for the electrical generators. This division will not
provide but will install the mufflers serving each generator.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities; shipping, installed, and
operating weights; furnished specialties; and accessories.

Shop Drawings: Show fabrication and installation details for breechings, chimneys, and stacks. Include
plans, elevations, sections, details, and attachments to other Work. Detail assemblies and indicate
dimensions, weights, loads, required clearances, method of field assembly, components, hangers and
seismic restraints, and location and size of each field connection.

Wiring Diagrams: Detail power, signal, and control systems and differentiate between manufacturer-
installed and field-installed wiring.

Welding Certificates: Copies of certificates for welding procedures and personnel.
Engineering Report: Certifying that stacks meet the design wind and seismic loads.
Maintenance Data: For vent fans to include in maintenance manuals specified in Division 1.

QUALITY ASSURANCE

Manufacturer Qualifications: A firm experienced in manufacturing refractory-lined stacks similar to those
indicated for this Project and with a record of successful in-service performance.

Source Limitations: Obtain Type B vent system components through one source from a single
manufacturer.

Welding Standards: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel," for hangers and supports, and AWS D9.1, "Sheet Metal Welding Code," for duct joint and
seam welding.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article
100, by a testing agency acceptable to authorities having jurisdiction.

Comply with AWS D1.1 for welder qualifications, welding details, and workmanship standards.

Comply with SMACNAs "Guide for Steel Stack Design and Construction."
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Comply with SMACNA's "HVAC Duct Construction Standards, Metal and Flexible" for fabricated
breechings.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Steel, Positive-Pressure, Double-Wall Vents:

Metal Fab

Hart & Cooley, Inc.

Simpson Dura-Vent Co., Inc.

STEEL, POSITIVE-PRESSURE, DOUBLE-WALL VENTS (For Boilers & Electrical Generators)

Description: Double-wall metal stacks complying with NFPA 211, suitable for use with building heating
equipment burning gas, solid, or liquid fuels.

Construction: Inner and outer metal shells separated by at least 1-inch insulation, with positive sealing
joints.

Inner Shell: ASTM A 666, Type 304 stainless steel of the following thicknesses:

6- to 22-Inch Size: 0.035 inch thick.
23- to 48-Inch Size: 0.048 inch thick.

Outer Jacket: Aluminum-coated steel of the following thicknesses:

6- to 24-Inch Size: 0.025 inch thick.
26- to 48-Inch Size: 0.034 inch thick.

Accessories: Tees, elbows, increasers, draft hood connectors, termination, adjustable roof flashing,
storm collar, support assembly, thimbles, firestop spacers, and fasteners; fabricated of similar materials
and designs as vent-pipe straight sections.

GUYING AND BRACING MATERIALS

Cable: Galvanized, stranded wire of the following thickness:

Minimum Size: 1/4 inch in diameter.

For ID Sizes 4 to 15 Inches: 5/16 inch in diameter.
For ID Sizes 18 to 24 inches: 3/8 inch in diameter.
For ID Sizes 27 to 30 inches: 7/16 inch in diameter.
For ID Sizes 33 to 36 inches: 1/2 inch in diameter.
For ID Sizes 39 to 48 inches: 9/16 inch in diameter.
For ID Sizes 51 to 60 inches: 5/8 inch in diameter.

Pipe: 1-1/4-inch- diameter, galvanized steel.
Angle Iron: Galvanized steel 1-1/2 by 1-1/2 by 3/16 inch.

INSTALLATION OF MANUFACTURED BREECHINGS, CHIMNEYS, AND STACKS

Install according to manufacturer's written instructions. Locate to comply with minimum clearances from
combustibles.

| Mai On

Error! Main Document Only
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Install, support, and restrain according to requirements of seismic zone.

Seal between sections of positive-pressure vents according to manufacturer's written installation
instructions, using sealants recommended by manufacturer.

Support vents at intervals recommended by the manufacturer to support weight of vent and all
accessories, without exceeding loading of appliances.

Where maximum unsupported lengths of stack are exceeded, support chimneys as follows:
Guy wires.
Rigid pipe braces.

Rigid angle-iron braces.

INSTALLATION OF FABRICATED BREECHINGS

Install concrete inserts in formwork to support breeching independent of its appliance connection.

Assemble and erect fabricated breechings according to SMACNA's "HVAC Duct Construction Standards,
Metal and Flexible."

Install, support, and restrain according to requirements of seismic zone.
Align breechings at connections, with smooth internal surface and 1/8-inch misalignment tolerance.

Slope breechings down to appliance, with condensate drain connection at lowest point piped to nearest
drain.

Install accessories, dampers, fans, equipment, controls, and other supports.

Anchor breechings to building structure with bolts, concrete inserts, steel expansion anchors, welded
studs, C-clamps, or special beam clamps.

Support vertical stacks at 12-foot intervals by attaching to adjacent vertical structural surfaces or by
direct bearing at floor penetrations and similar locations.

24 by 20 Inches and Smaller: Use straps or formed angles 1-1/2 by 0.0598 inch.
Larger Than 24 by 20 Inches: Use steel angle brackets 1 by 1/8 inch for sizes 36 by 18 inches or
smaller; 1-1/2 by 1/8 inch for larger sizes.

Support horizontal breechings located against structural walls and other similar adjacent vertical
surfaces at 96-inch intervals for units with horizontal dimensions of 40 inches and smaller, and at 48-inch
intervals for larger breechings.

Where Width Is Less Than Height: With straps 1-1/2 by 0.0598 inch.
Where Width Is More Than Height: With shelf-type fabricated angle brackets; 1 by 1/8 inch for widths 18
inches and smaller; 1-1/2 by 1/8 inch for larger widths.

Support horizontal rectangular breechings from overhead structure with bolted hangers at 120-inch
intervals for unit widths 60 inches and smaller, and 96-inch intervals for larger breechings.

Breechings 60 Inches and Smaller in Width: Straps 1 by 0.0598 inch.
Breechings 61 to 96 Inches in Width: Straps 1-1/2 by 0.1046 inch.

Trapeze Hangers: Support breechings with horizontal angles and vertical supports according to the
following long-side dimensions:

Error! Main Document Only.
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30-Inch and Smaller Size: 1-by-1/8-inch angle, with 1-by-0.0478-inch- or 1/4-inch- diameter hangers.
31-to 60-Inch Size: 1-1/2-by-1/8-inch angle, with 1-1/2-by-0.0598-inch- or 3/8-inch- diameter
hangers.

61- to 84-Inch Size: 2-by-1/8-inch angle, with 1-1/2-by-0.0747-inch- or 1/2-inch- diameter hangers.
Larger Than 84-Inch Size: 2-by-1/4-inch angle, with 5/8-inch- diameter hangers, unless otherwise
indicated.

Support horizontal round breechings with girth strap and strap hanger (of same size). Install pair of strap
hangers bolted to opposite sides of angle reinforcing rings or flanged joints. Support breechings at 120-
inch intervals with hangers as follows for corresponding diameters:

30 Inch and Smaller Diameter: Strap hangers 1 by 0.0598 inch.

31- to 50-Inch Diameter: Strap hangers 1-1/2 by 0.0598 inch.

51- to 84-Inch Diameter: Pairs of strap hangers 1-1/2 by 0.0598 inch.
CLEANING

After completing system installation, including terminals, inspect exposed finishes. Remove paint
splatters and other spots, dirt, and debris. Repair damaged finish to match original finish.

Clean breechings internally, during and on completion of installation, to remove dust and debris. Clean
external surfaces to remove welding slag and mill film. Grind welds smooth.

Provide temporary closures at ends of breechings and chimneys that are not completed or connected to
equipment.

COMMISSIONING

Engage a factory-authorized service representative to perform startup service for fans.
Verify that fans are installed and connected according to the Contract Documents.

Complete installation and startup checks according to manufacturer's written instructions, and confirm
fan interlocks.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain fans as specified below:

Train Owner's maintenance personnel on procedures and schedules for starting and stopping,
troubleshooting, servicing, and maintaining fans.

Review data in maintenance manuals. Refer to Division 1 Section "Contract Closeout."

Review data in maintenance manuals. Refer to Division 1 Section "Operation and Maintenance Data."
Schedule training with Owner, through Architect, with at least seven days' advance notice.

END OF SECTION 15550

Error! Main Document Only.
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

11

1.2

1.3

1.4

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Supporting devices for electrical components.

2. Cutting and patching for electrical construction.

3. Touchup painting.

SUBMITTALS

Submittal Procedures: Submittal procedures are specified in Division 1.

Project Record Documents: Project Record Documents are specified in Division 1.

Digital Operation and Maintenance Manual on CD-ROM

1. Intuitive CD-ROM instructional manual for information to care, adjust, maintain and
operate equipment. Include contract documents, shop drawings, product data.
a. Software: Adobe Acrobat.
b. Format: PDF.
C. Index: Hypertext alphabetical index.
d Auto Starting: Windows 9X with any directions to continue observable on the
screen.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70.
Comply with Owner Standards.

Installer Qualifications: All workmen doing electrical work shall be duly licensed with the

required supervision in the State or Locality as legally required.

1. Site Review: All electricians must carry their electrician’s license with them and show it
upon request.

COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and

arrange in building structure during progress of construction to facilitate the electrical

installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.
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B.

C.

Sequence, coordinate, and integrate installing electrical materials and equipment for efficient
flow of the Work. Coordinate installing large equipment requiring positioning before closing in
the building.

Coordinate electrical equipment installation with other building components.

1. Verify all dimensions be field measurements.

2. Minimize costs to resolve equipment and other conflicts by successfully concluding
preinstallation conferences. Include the following:
a. Review Division 15 shop drawings. Compare equipment electrical specifications

with equipment schedule. Prevent Div 15 equipment encroaching on clearances
required by NEC. Request clarification of conflicts prior to installation.

b. Determine whether lighting fixtures and other electrical items conflict with the
location of structural members and mechanical or other equipment.
C. Coordinate connecting electrical service to components furnished in other sections

of the specification or by the User. Verify electrical requirements including voltage,
full load amps, and minimum wire ampacity prior to installing or purchasing the
associated electrical equipment and wiring.

d. Review systems furniture electrical specifications and compare with wiring
indicated. Request dimensional layout from furniture installer including electrical
connection locations. Request clarification of conflicts prior to installation.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

SUPPORTING DEVICES

Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities having
jurisdiction.

Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

Slotted-Steel Channel Supports: Flange edges turned toward web, and 9/16-inch- (14-mm-)
diameter slotted holes at a maximum of 2 inches (50 mm) o.c., in webs.

1. Channel Thickness: Selected to suit structural loading.

2. Fittings and Accessories: Products of the same manufacturer as channel supports.
Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, threaded C-
clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-
type hangers.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug for nonarmored electrical cables in riser conduits. Plugs have
number and size of conductor gripping holes as required to suit individual risers. Body
constructed of malleable-iron casting with hot-dip galvanized finish.

Expansion Anchors: Carbon-steel wedge or sleeve type.

Toggle Bolts: All-steel springhead type.

Powder-Driven Threaded Studs: Heat-treated steel.

TOUCHUP PAINT

For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.
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B.

C.

For Nonequipment Surfaces: Matching type and color of undamaged, existing adjacent finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

A.

ELECTRICAL EQUIPMENT INSTALLATION

Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide the maximum possible headroom.

Materials and Components: Install level, plumb, and parallel and perpendicular to other building
systems and components, unless otherwise indicated.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components.
Connect for ease of disconnecting, with minimum interference with other installations.

Right of Way: Give to raceways and piping systems installed at a required slope.

Existing Utilities: Locate and identify existing underground utilities in excavation areas or in
demolition areas. Maintain services to areas outside demolition limits or excavated areas.
When services must be interrupted, install temporary services for affected areas.

Manufacturer’s Instructions: Comply with manufacturer's installation instructions and
recommendations, to the extent that those instructions and recommendations are more explicit
or stringent than requirements indicated in the Contract Documents.

Record drawings and Shop Drawings: Mark up drawings daily during construction with changes
or deletions in the scope of the project.

ELECTRICAL SUPPORTING DEVICE APPLICATION

Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetallic, U-channel system
components.

Dry Locations: Steel materials.
Support Clamps for PVC Raceways: Click-type clamp system.
Selection of Supports: Comply with manufacturer's written instructions.

Strength of Supports: Adequate to carry present and future loads, times a safety factor of at
least four; minimum of 200-Ib (90-kg) design load.

SUPPORT INSTALLATION

Install support devices to securely and permanently fasten and support electrical components.

1. Comply with NFPA 70. In addition, install supports within 12” of couplings, fittings, and
boxes, with a minimum of two supports per 10 foot length of raceway. Install supports at
each change of direction. Similarly support cables in cable trays or raceways as
indicated; except, provide J-hooks to support cables.

2. Support suspended conduit and cables independently from all other electrical or
mechanical systems by attaching directly from building structure, unless prior approval in
writing has been obtained from the Architect after engineering calculations have been
submitted.
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3. Coordinate installation of supports so as not to interfere with the removal of ceiling tiles,
the service of mechanical equipment, etc.
4. Install bracing parallel to trusses, beams, joists, bridging, etc.

B. Install individual and multiple raceway hangers and riser clamps to support raceways. Provide
U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for
securing hanger rods and conduits.

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.

D. Support parallel runs of cables together on trapeze or bracket type hangers, either vertically or
horizontally.

E. Size supports for multiple raceway and cable installations so capacity can be increased by a 25
percent minimum in the future.

F. Support individual horizontal raceways with separate, malleable-iron pipe hangers or clamps.
G. Install 1/4-inch- (6-mm-) diameter or larger threaded steel hanger rods, unless otherwise
indicated.

H. Spring-steel fasteners specifically designed for supporting single conduits or tubing may be
used instead of malleable-iron hangers for 1-1/2-inch (38-mm) and smaller raceways serving
lighting and receptacle branch circuits above suspended ceilings and for fastening raceways to
slotted channel and angle supports.

l. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is carried
entirely by raceway supports, with no weight load on raceway terminals.

J. Simultaneously install vertical conductor supports with conductors.

K. Separately support cast boxes that are threaded to raceways and used for fixture support.
Support sheet-metal boxes directly from the building structure or by bar hangers. If supported
directly from the building structure, attach box to framing on opposite sides of the box. If bar
hangers are used, attach bar to raceways on opposite sides of the box and support the raceway
with an approved fastener not more than 24 inches (610 mm) from the box.

L. Install metal channel racks for mounting cabinets, panelboards, disconnect switches, control
enclosures, pull and junction boxes, transformers, and other devices unless components are
mounted directly to structural elements of adequate strength.

M. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-
drilled holes are used. Install sleeves for cable and raceway penetrations of masonry and fire-
rated gypsum walls and of all other fire-rated floor and wall assemblies. Install sleeves during
erection of concrete and masonry walls.

1. Install wrapped or coated RMC sleeves with 3 feet extending on each side through
penetrations of foundations or concrete walls by RNC.

N. Securely fasten electrical items and their supports to the building structure, unless otherwise
indicated. Perform fastening according to the following unless other fastening methods are

indicated:

1. Wood: Fasten with wood screws or screw-type nails.

2. Masonry: Toggle bolts on hollow masonry units and expansion bolts on solid masonry
units.

3. New Concrete: Concrete inserts with machine screws and bolts.
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3.4

3.5

3.6

3.7

4. Existing Concrete: Expansion bolts. Drill holes in concrete so holes do not cut main
reinforcing bars. Fill and seal holes drilled in concrete and not used.

a. Obtain prior approval from project structural engineer prior to drilling prestressed or
post-tension concrete slabs and beams.

5. Instead of expansion bolts, threaded studs driven by a powder charge and provided with
lock washers may be used in existing concrete.

6. Steel: Welded threaded studs or spring-tension clamps on steel.
a. Field Welding: Comply with AWS D1.1.

7. Welding to steel structure may be used only for threaded studs, not for conduits, pipe
straps, or other items.

8. Light Steel: Sheet-metal screws.

9. Fasteners: Select so the load applied to each fastener does not exceed 25 percent of its

proof-test load. Do not support electrical equipment or conduits with toggle bolts, moly-
bolts, or screws in sheetrock or plaster. Do not support electrical equipment or conduit
from tie wires.

10. Do not use wooden plugs in concrete or masonry units for fastening conduits, tubing,
boxes, cabinets, etc.

ACCESS DOORS

Install access panels where required by accessibility requirements of NEC for electrical
installations such as junction boxes, ballasts, and other electrical equipment requiring access.

FIRESTOPPING

Apply firestopping to cable and raceway penetrations of fire-rated floor and wall assemblies to
achieve fire-resistance rating of the assembly. Firestopping materials and installation
requirements are specified in Division 7 Section "Firestopping.”

Gypsum Board Tenting: Apply to lighting fixture or electrical equipment penetrations of fire
rated floor, ceiling and wall assemblies, unless product is UL listed with integral fire rating
Perform tenting as specified in appropriate Division 9 section to reestablish the original fire-
resistance rating of the assembly at the penetration.

EARTHWORK

Excavating, filling, and grading: As specified in Division 2 Section “Earthwork.”

Fill:  Backfill for underground raceways (not concrete encased) in roadways or parking lots with
concrete encased slurry (1 bag mix). Backfill underground raceway (not concrete encased with
sand 6” above and below in other than roadways or parking lots.

Remove rubbish, waste, and excess soils.

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to

permit electrical installations. Perform cutting by skilled mechanics of trades involved.

1. Core drilling: X-Ray post-tension slabs prior to core drilling to assure that post-tension
cables are not damaged.

Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existing firestopping has been disturbed. Repair and
refinish materials and other surfaces by skilled mechanics of trades involved.
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3.8

3.9

3.10

FIELD QUALITY CONTROL

Inspect installed components for damage and faulty work, including the following:

1.
2.
3.

Supporting devices for electrical components.
Cutting and patching for electrical construction.
Touchup painting.

Test all electrical work to ensure that they test free of mechanical and electrical defects.

1.
2.

Comply with testing requirements of authorities having jurisdiction.
Comply with Owner’s standards for testing in documents listed in “Quality Assurance”.

REFINISHING AND TOUCHUP PAINTING

Refinish and touch up paint. Paint materials and application requirements are specified in
Division 9 Section "Painting."

1.

2.

3.

4,

Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to
suit the degree of damage at each location.

Follow paint manufacturer's written instructions for surface preparation and for timing and
application of successive coats.

Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

CLEANING AND PROTECTION

On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

1.
2.
3.

Remove labels that are not permanent labels.

Wipe surfaces of electrical equipment. Remove excess lubrication and other substances.
Clean exposed exterior and interior hard-surface finishes to a dust-free condition, free of
stains, films and similar foreign substances.

Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 16050
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SECTION 16060 - GROUNDING AND BONDING

PART 1 - GENERAL

11

1.2

1.3

1.4

A.

A.

A.

B.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes grounding of electrical systems and equipment. Grounding requirements
specified in this Section may be supplemented by special requirements of systems described in
other Sections.

SUBMITTALS

Product Data: For the following:

1. Ground rods.

Field Test Reports: Submit written test reports to include the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Results of failed tests and corrective action taken to achieve test results that comply with

requirements.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

1. Comply with UL 467.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Grounding Conductors, Cables, Connectors, and Rods:
a. Apache Grounding/Erico Inc.
b. Boggs, Inc.
C. Chance/Hubbell.
d. Copperweld Corp.
e. Dossert Corp.
f. Erico Inc.; Electrical Products Group.
g. Framatome Connectors/Burndy Electrical.
h. Galvan Industries, Inc.
i Harger Lightning Protection, Inc.
IR Hastings Fiber Glass Products, Inc.
k. Heary Brothers Lightning Protection Co.
l. Ideal Industries, Inc.
m. ILSCO.
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2.2

2.3

2.4

Kearney/Cooper Power Systems.

Korns: C. C. Korns Co.; Division of Robroy Industries.
Lightning Master Corp.

Lyncole XIT Grounding.

O-Z/Gedney Co.; a business of the EGS Electrical Group.
Raco, Inc.; Division of Hubbell.

Robbins Lightning, Inc.

Salisbury: W. H. Salisbury & Co.

Superior Grounding Systems, Inc.

Thomas & Betts, Electrical.

VFC, Inc.

XsS<E~"wSQTOS

GROUNDING CONDUCTORS

For insulated conductors, comply with Division 16 Section "Conductors and Cables."
Material: copper.

Equipment Grounding Conductors: Insulated with green-colored insulation.
Grounding Electrode Conductors: Stranded cable.

Underground Conductors: Bare, tinned, stranded, unless otherwise indicated.

Bare Copper Conductors: Comply with the following:

1. Solid Conductors: ASTM B 3.

2. Assembly of Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

Copper Bonding Conductors: As follows:

1. Bonding Conductor: as noted on the drawings, stranded copper conductor. Comply with
NEC minimum requirements.
2. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated

with copper ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick.
CONNECTOR PRODUCTS

Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of
conductors and connected items.

Bolted Connectors: Bolted-pressure-type connectors, or compression type.

Welded Connectors: Exothermic-welded type, in kit form, and selected per manufacturer's
written instructions.

GROUNDING ELECTRODES

Ground Rods: Sectional type; copper-clad steel.
1. Size: 3/4 by 120 inches (19 by 3000 mm) in diameter.

PART 3 - EXECUTION

3.1

APPLICATION
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3.2

3.3

3.4

Use only copper conductors for both insulated and bare grounding conductors in direct contact
with earth, concrete, masonry, crushed stone, and similar materials.

In raceways, use insulated equipment grounding conductors.

EQUIPMENT GROUNDING CONDUCTORS

Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70
are indicated.

Install equipment grounding conductors in all feeders and branch wiring.

CONNECTIONS

General: Make connections so galvanic action or electrolysis possibility is minimized. Select

connectors, connection hardware, conductors, and connection methods so metals in direct
contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future

penetration of moisture to contact surfaces.

Exothermic-Welded Connections: Comply with manufacturer's written instructions. Welds that
are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

Equipment Grounding Conductor Terminations: For No. 8 AWG and larger, use pressure-type
grounding lugs. No. 10 AWG and smaller grounding conductors may be terminated with winged
pressure-type connectors.

Non-contact Metal Raceway Terminations: If metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a
grounding bushing. Connect grounding bushings with a bare grounding conductor to grounding
bus or terminal in housing. Bond electrically non-continuous conduits at entrances and exits
with grounding bushings and bare grounding conductors, unless otherwise indicated.

Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. If manufacturer's torque values are not
indicated, use those specified in UL 486A.

Compression-Type Connections:  Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended by
connector manufacturer. Provide embossing die code or other standard method to make a
visible indication that a connector has been adequately compressed on grounding conductor.

Moisture Protection: If insulated grounding conductors are connected to ground rods or
grounding buses, insulate entire area of connection and seal against moisture penetration of
insulation and cable.

SEPARATELY DERIVED SYSTEMS
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3.5

Comply with NFPA 70, Article 250, for types, sizes, and quantities of grounding electrode
conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70
are indicated.

Do not ground system neutral conductor under any circumstances after it has been grounded at
the service entrance disconnect except for separately derived systems. Interconnect or bond all
grounding systems to the main system ground. Do not used neutral conductors for grounding
equipment. Do not bond the neutral bus to distribution cabinets, except for separately derived
systems.

GRADING AND PLANTING

Restore surface features, including vegetation, at areas disturbed by Work of this Section.
Reestablish original grades, unless otherwise indicated. If sod has been removed, replace it as
soon as possible after backfilling is completed. Restore areas disturbed by trenching, storing of
dirt, cable laying, and other activities to their original condition. Include application of topsoil,
fertilizer, lime, seed, sod, sprig, and mulch. Comply with Division 2 Section "Landscaping."
Maintain restored surfaces. Restore disturbed paving as indicated.

END OF SECTION 16060
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SECTION 16120 - CONDUCTORS AND CABLES

PART 1 - GENERAL

11

A.

1.2

A.

1.3

A.

B.

1.4

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes building wires and cables and associated connectors, splices, and
terminations for wiring systems rated 600 V and less.

SUBMITTALS

Product Data: For each type of product indicated.

Field Quality-Control Test Reports: From Contractor.

QUALITY ASSURANCE

Agency Qualifications: Testing agency as defined by OSHA in 29 CFR 1910.7 or a member
company of the InterNational Electrical Testing Association and that is acceptable to authorities
having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

MANUFACTURERS

In other Part2 articles where subparagraph titles below introduce lists, the following

requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specified.

CONDUCTORS AND CABLES

Manufacturers:

1. Copper Wire and Cables:

Alcan Aluminum Corporation; Alcan Cable Div.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

PooTw

Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, cable
construction, and ratings.

CONDUCTORS AND CABLES 16120-1



C. Conductor Material: Copper, minimum size #12 for phase conductors and #14 for control
conductors complying with NEMA WC 7; solid conductor for No. 10 AWG and smaller, stranded
for No. 8 AWG and larger.

D. Conductor Insulation Types: Type THWN-2 complying with NEMAWC 7.
E. Multiconductor Cable: Not permitted.
2.3 CONNECTORS AND SPLICES

A. Manufacturers:

AFC Cable Systems, Inc.

AMP Incorporated/Tyco International.
Burndy.

Hubbell/Anderson.

lIsco.

O-Z/Gedney; EGS Electrical Group LLC.
3M Company; Electrical Products Division.

NougkrwdE

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.

PART 3 - EXECUTION

3.1 CONDUCTOR AND INSULATION APPLICATIONS
A. Service Entrance: Type THWN-2, single conductors in raceway.
B. Exposed Feeders: Type THWN-2, single conductors in raceway.

C. Feeders Concealed in Ceilings, Walls, and Partitions: Type THWN-2, single conductors in
raceway.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces: Type THWN-2,
single conductors in raceway.Exposed Branch Circuits, including in Crawlspaces: Type THWN-
2, single conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THWN-2, single conductors
in raceway.

G. Branch Circuits Concealed in Concrete and below Slabs-on-Grade: Type THWN-2, single
conductors in raceway.

H. Underground Feeders and Branch Circuits: Type THWN-2, single conductors in raceway.

l. Cord Drops and Portable Appliance Connections: Type SO, hard service cord.

J. Emergency circuits: Install in separate raceways from all other wiring, except where they
connect to the same equipment for two-source operation.

K. Class 1 Control Circuits: Type THWN-2, in raceway.

L. Class 2 Control Circuits: Type THWN-2, in raceway.
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3.2

3.3

Fixture Conductors: Install conductors in lighting fixtures with insulation ratings as
recommended by the manufacturer's written instructions or a minimum 90 degrees C.,
whichever is higher.

Communication Conductors: Install communication conductors in raceway.
INSTALLATION
Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

Multi-wire branch circuits: install no more than three circuits in a raceway, unless specifically
shown otherwise. Install #10 conductors for branch circuits for which the distance from
panelboard to furthest outlet is more than 100’ for 120 volt or more than 140’ for 277 volt
circuits.

GFlI circuit breakers or feed-thru outlets to outlets served: provide separate neutrals.

Panelboards, switchboards, MCCs, switchgear: Do not route conductors through a section
which terminate in another section, except for interconnecting control conductors.

Remove existing conductors from raceway before pulling in new wires and cables.

Parallel conductors: Where parallel conductors are installed in parallel raceways, install in each
raceway conductors of phase, neutral and/or ground as specified. Carefully cut parallel
conductors to identical length for each phase leg. Do not parallel conductors less than #1/0.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members,
and follow surface contours where possible.

Do not install wiring through any part of a transformer vault or elevator equipment room and
shaft that is does not serve equipment in the respective room. Also, coordinate that piping or
other items foreign to the transformer vault, elevator equipment room or shaft is not installed in
these spaces.

Support cables according to Division 16 Section "Basic Electrical Materials and Methods."

Seal around cables penetrating fire-rated elements according to Division 7 Section "Through-
Penetration Firestop Systems."

Identify and color-code conductors and cables according to Division 16 Section " Electrical

Identification."
CONNECTIONS
Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.
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3.4

Conductor splices: Minimize conductor splices. Do not install in conduit bodies.

Make splices and taps that are compatible with conductor material and that possess equivalent

or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors. Install
compression type connectors for aluminum conductors or copper pigtail adapters for
installation in mechanical lugs.

Wiring at Outlets: Install conductor at each outlet, with at least 12 inches (300 mm) of slack.

Furniture connections: connect systems furniture to power supply circuits per manufacturer’s
written instructions.

Panelboard connections: do not splice conductors in panelboards.
FIELD QUALITY CONTROL

Testing: Perform the following field quality-control testing:

1. After installing conductors and cables and before electrical circuitry has been energized,
test for compliance with requirements.
2. Perform each electrical test and visual and mechanical inspection stated in NETA ATS,

Section 7.3.1. Certify compliance with test parameters.

Test Reports: Prepare a written report to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

END OF SECTION 16120
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SECTION 16130 - RACEWAYS AND BOXES

PART 1 - GENERAL

11

1.2

1.3

1.4

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

Related Sections include the following:

1. Division 7 Section "Through-Penetration Firestop Systems" for firestopping materials and
installation at penetrations through walls, ceilings, and other fire-rated elements.
2. Division 16 Section "Basic Electrical Materials and Methods" for supports, anchors, and

identification products.
DEFINITIONS
EMT: Electrical metallic tubing.
FMC: Flexible metal conduit.
IMC: Intermediate metal conduit.
LFMC: Liquidtight flexible metal conduit.
LFNC: Liquidtight flexible nonmetallic conduit.
RNC: Rigid nonmetallic conduit.
SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: Show fabrication and installation details of components for raceways, fittings,
boxes, enclosures, and cabinets.

Manufacturer Seismic Qualification Certification: Submit certification that enclosures, cabinets,

accessories, and components will withstand seismic forces defined in Division 16 Section

"Seismic Controls for Electrical Work." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation of any

parts from the device when subjected to the seismic forces specified.”

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

QUALITY ASSURANCE
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A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

B. Comply with NFPA 70.
1.6 COORDINATION
A. Coordinate layout and installation of raceways, boxes, enclosures, cabinets, and suspension
system with other construction that penetrates ceilings or is supported by them, including light

fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. In other Part2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:
1. Manufacturers:  Subject to compliance with requirements, provide products by the

manufacturers specified.
2.2 METAL CONDUIT AND TUBING

A. Manufacturer:

AFC Cable Systems, Inc.

Alflex Inc.

Anamet Electrical, Inc.; Anaconda Metal Hose.

Electri-Flex Co.

Grinnell Co./Tyco International; Allied Tube and Conduit Div.
LTV Steel Tubular Products Company.
Manhattan/CDT/Cole-Flex.

O-Z Gedney; Unit of General Signal.

Wheatland Tube Co.

CoNOOMWNE

B. Rigid Steel Conduit: ANSI C80.1.

C. IMC: ANSI C80.6.

D. Plastic-Coated Steel Conduit and Fittings: NEMA RN 1.
E. Plastic-Coated IMC and Fittings: NEMA RN 1.

F. EMT and Fittings: ANSI C80.3.
1. Fittings: Steel Set-screw or compression type. Do not use die-cast fittings.

G. FMC: Zinc-coated steel.

H. LFMC: Flexible steel conduit with PVC jacket.

l. Fittings: NEMA FB 1; compatible with conduit and tubing materials. Do not use die-cast fittings.
2.3 NONMETALLIC CONDUIT AND TUBING

A. Manufacturer:
1. American International.
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2 Anamet Electrical, Inc.; Anaconda Metal Hose.
3 Arnco Corp.

4, Cantex Inc.

5. Certainteed Corp.; Pipe & Plastics Group.

6 Condux International.

7 ElecSYS, Inc.

8 Electri-Flex Co.

9. Lamson & Sessions; Carlon Electrical Products.
10. Manhattan/CDT/Cole-Flex.

11. RACO; Division of Hubbell, Inc.

12.  Spiralduct, Inc./AFC Cable Systems, Inc.

13.  Thomas & Betts Corporation.

B. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC.
C. RNC Fittings: NEMA TC 3; match to conduit or tubing type and material.
D. LFNC: UL 1660.

24 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturer:
1 Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2 Emerson/General Signal; Appleton Electric Company.
3 Erickson Electrical Equipment Co.
4, Hoffman.
5. Hubbell, Inc.; Killark Electric Manufacturing Co.
6 O-Z/Gedney; Unit of General Signal.
7 RACO,; Division of Hubbell, Inc.
8 Robroy Industries, Inc.; Enclosure Division.
9. Scott Fetzer Co.; Adalet-PLM Division.
10.  Spring City Electrical Manufacturing Co.
11. Thomas & Betts Corporation.
12.  Walker Systems, Inc.; Wiremold Company (The).
13.  Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Outlet and Device Boxes: NEMA OS 1.
C. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover.

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

E. Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush latch.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
F. Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and

removable front, finished inside and out with manufacturer's standard enamel. Hinged door in
front cover with flush latch and concealed hinge. Key latch to match panelboards. Include
metal barriers to separate wiring of different systems and voltage and include accessory feet
where required for freestanding equipment.

2.5 EXPANSION FITTINGS:

A. Manufacturer:
1. O-Z Gedney; Unit of General Signal.
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2.6

B.

A.

B.

Expansion Fittings: Malleable Iron, hot dipped galvanized, weatherproof suitable for raceway
and applications
1. Coordinate expansion requirements with Architect.

FACTORY FINISHES

Finish: provide manufacturer's standard prime-coat finish ready for field painting for:
1. Raceways

Finish: provide manufacturer's standard paint applied before shipping to factory-assembled
products for:

1. Surface raceways: Paint to match in finished areas
2. Enclosures: Standard Grey in electrical rooms.
3. Cabinets: Standard Grey in electrical rooms.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

RACEWAY APPLICATION

Outdoors:
1. Exposed: Rigid steel or IMC.
2. Concealed: Rigid steel or IMC.

3. Underground, Single Run: RNC (except coated or wrapped rigid steel for bends greater
than 22 degrees), coated or wrapped rigid steel.

4. Underground, Grouped: RNC (except coated or wrapped rigid steel for bends greater
than 22 degrees), coated or wrapped rigid steel.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): LFMC.
6. Boxes and Enclosures: NEMA 250, Type 3R.

Indoors:

1. Exposed:
a. Above 6’ from finished floor: EMT, IMC, or Rigid Steel.
b. Below 6 from finished floor, or subject to mechanical damage: IMC, or Rigid

Steel.

2. Underground: refer to underground installation selections in outdoor paragraph above.

3. Concealed: EMT, or Rigid Steel.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

5. Damp or Wet Locations: Rigid steel conduit.

6. Boxes and Enclosures: NEMA 250, Type 1, except as follows:

a. Damp or Wet Locations: NEMA 250, Type 4, stainless steel.

Minimum Raceway Size:

1. Metallic Conduits: 3/4-inch trade size (DN 21) except 2" C trade size (DN 16) for low
voltage automatic temperature control or motor control wiring.

2. Nonmetallic Conduits: 3/4-inch trade size (DN 21).

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid Metal Conduit: Use threaded rigid steel conduit fittings, unless otherwise indicated.
Engage a minimum of five full threads.
2. Intermediate Metal Conduit: Use threaded rigid steel conduit fittings, unless otherwise

indicated. Engage a minimum of five full threads.
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3.2

PVC Externally Coated or wrapped Rigid Steel Conduits: Use only fittings approved for
use with that material. Patch all nicks and scrapes in PVC coating after installing
conduits.

EMT: set screw or compression for dry interior locations; compression for damp or wet
locations; compression with tape for installations in concrete slabs above grade.

Building Expansion joints: use expansion fittings with 36” of wrapped metal raceways on
either side of joint.

Do not install aluminum conduits embedded in or in contact with concrete.

INSTALLATION

Layout of electrical boxes: Do not scale electrical drawings.

1.

© o~

Coordinate with architectural elevations. Where outlets are not identified on the
elevations, refer mounting height decisions to the Architect. If counters or work surfaces
are shown refer mounting height decisions, whether above or below counter, to the
Architect. Coordinate location of switches with actual door swings.

Verify final locations with field measurements and with the requirements of the actual
equipment to be connected as determined from shop drawings.

Mounting heights indicated on the drawings for wall mounted lighting fixtures are to the
center of the lighting fixture.

Mounting heights indicated on the drawings for pendant mounted lighting fixtures are to
the bottom of the lighting fixture.

Mechanical and equipment rooms. Coordinate location of lighting and power outlets with
duct and equipment locations. Do not install outlets behind equipment or where
otherwise inaccessible. Position lighting, regardless of where shown on drawings, to
provide proper illumination.

Mount outlet boxes for switches and receptacles with the long axis of the device vertical
unless otherwise indicated.

Set boxes with plaster-rings flush with finished surface.

Install boxes on opposite sides of wall with a stud and a minimum 10" between them.
Locate box covers or device plates so they will not span different types of building
finishes either vertically or horizontally.

Outlet Boxes:

1.

2.
3.

4,

Frame construction: 4"X4"X1-1/2” with suitable plaster-ring, except:

a. 2-1/8” deep for boxes with 3 conduit entrances or for communication outlets

b. 4-11/16" boxes for boxes with 4 or more conduits.

Masonary or concrete construction: 1g or multiple gang by 3-1/2” deep.

Fixture Outlets: minimum 4” outlet box with 3/8” fixture stud supported adequately for
minimum of 200 Ibs.

Do not use gangable boxes.

Keep raceways at least 12 inches (300 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods."

Install temporary closures to prevent foreign matter from entering raceways.

Stub-ups: Embed coupling flush with finished floor. If to remain a spare, the flush plug is to
remain in the coupling.
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H. Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and keep
straight legs of offsets parallel, unless otherwise indicated. Make bends in parallel or banked
runs from same centerline to make bends parallel.

1. Nonmetallic Conduits: Use rigid elbows for all bends 22 degrees or greater.

2. Communication Systems Raceways: comply with long sweep radius elbows minimum
dimensions in Table 5.2-1 of ANSI/TIA/EIA-569A for all bends or offsets for backbone
cables.

l. Raceways below grade: Install RNC or wrapped/coated Rigid Steel minimum 24" below grade,
unless specifically noted otherwise. Where noted encase in concrete.

J. Conceal conduit and EMT within finished walls, ceilings, and floors, except at surface mounted
panels and apparatus or unless otherwise indicated. Install surface raceways only where
indicated or where directed by Architect.

1. Install concealed raceways with a minimum of bends in the shortest practical distance,
considering type of building construction and obstructions, unless otherwise indicated.
2. Install surface raceways in rooms where surface mounted panels are indicated or for

exposed equipment in mechanical, electrical, or communication rooms.

K. Raceways Embedded in Slabs: Install in middle 1/3 of slab thickness where practical and leave
at least 2 inches (50 mm) of concrete cover.

1. Maximum conduit size: Lesser of 1-inch trade size (DN 27) or 1/3 the concrete cover.
a. For conduits larger than 1-inch trade size (DN 27), consult structural engineer for
additional structural supports or other options.
2. Layout: Route conduits without crossovers. Space conduit at least 18” apart. Space
raceways laterally to prevent voids in concrete.
a. Where concentrations of conduit occur, support slab independent of steel deck.
Coordinate with structural engineer.
3. Secure raceways to reinforcing rods to prevent sagging or shifting during concrete
placement.
4. Install taped compression type fittings or fittings approved for such use.
5. Change from nonmetallic tubing to rigid steel conduit before rising above the floor.
L. Raceways Penetrating foundation walls: Install rigid conduit through the foundation wall or 3’
each side.
M. Install exposed raceways parallel or at right angles to nearby surfaces or structural members
and follow surface contours as much as possible.
1. Run parallel or banked raceways together on common supports.
2. Make parallel bends in parallel or banked runs. Use factory elbows only where elbows

can be installed parallel; otherwise, provide field bends for parallel raceways.

N. Join raceways with fittings designed and approved for that purpose and make joints tight.
1. Use insulating bushings to protect conductors.

0. Tighten set screws of threadless fittings with suitable tools.
P. Cap open ends of empty conduit to keep out debris until the project is completed.
Q. Terminations:
1. Where raceways are terminated with locknuts and bushings, align raceways to enter
squarely and install locknuts with dished part against box. For RMC and IMC, use two

locknuts, one inside and one outside box and a bushing. For EMT, use insulated throats
or plastic bushings (except for grounding bushings where required).
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3.3

2. Where raceways are terminated with threaded hubs, screw raceways or fittings tightly
into hub so end bears against wire protection shoulder. Where chase nipples are used,
align raceways so coupling is square to box; tighten chase nipple so no threads are
exposed.

3. Service Conduits or conduits installed in concentric/eccentric knock-outs or reducing
washers: terminate raceway with grounding bushings.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each
end of pull wire. Plug empty raceways at both ends.

Low Voltage, Telephone, and Signal System Raceways, 2-Inch Trade Size (DN 53) and
Smaller: In addition to above requirements, install raceways in maximum lengths of 150 feet
(45 m) and with a maximum of two 90-degree bends or equivalent. Separate lengths with pull
or junction boxes where necessary to comply with these requirements.

Install seals for conduit penetrations of slabs on grade and exterior walls below grade. Tighten
sleeve seal screws until sealing grommets have expanded to form watertight seal.

Roof Penetrations: Install flashings for conduit penetrations of roofs under the direct
supervision of the roofing installer.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
UL-listed sealing compound. For concealed raceways, install each fitting in a flush steel box
with a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where conduits pass through airtight spaces or plenums to prevent air leakage.

3. Where conduits pass from hazardous areas to nonhazardous.

4. Where otherwise required by NFPA 70.

Stub-up Connections: Extend conduits through concrete floor for connection to freestanding
equipment. Install with an adjustable top or coupling threaded inside for plugs set flush with
finished floor. Extend conductors to equipment with rigid steel conduit; FMC may be used
6 inches (150 mm) above the floor. Install screwdriver-operated, threaded plugs flush with floor
for future equipment connections.

Raceway Cleaning: Prevent accumulation of water, dirt or concrete in raceways. Where water
or foreign matter have entered raceways, thoroughly clean or replace conduits where such
accumulation cannot be removed by methods approved by this Engineer.

Flexible Connections: Use maximum of 72 inches (1830 mm) of flexible conduit for recessed
and semi-recessed lighting fixtures; for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use LFMC in damp or wet locations. Install separate ground
conductor across flexible connections.

Surface Raceways: Install a separate, green, ground conductor in raceways from junction box
supplying raceways to receptacle or fixture ground terminals.

Install hinged-cover enclosures and cabinets plumb. Support at each corner.

PROTECTION
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3.4

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

CLEANING

After completing installation of exposed, factory-finished raceways and boxes, inspect exposed
finishes and repair damaged finishes.

END OF SECTION 16130
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SECTION 16145 - LIGHTING CONTROL DEVICES
PART 1 - GENERAL
11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes the following lighting control devices:
1. Time switches.
2. Outdoor photoelectric switches.
3. Multipole contactors.
1.3 DEFINITIONS
A. LED: Light-emitting diode.
B. PIR: Passive infrared.
C. US: Ultrasonic.
D. DT: Dual Technology
14 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Show installation details for occupancy and light-level sensors.
1. Lighting plan showing location, orientation, and coverage area of each sensor.
2. Interconnection diagrams showing field-installed wiring.

C. Field quality-control test reports.

D. Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals.

15 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.
1.6 COORDINATION
A. Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-
suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
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2.2

2.3

2.4

2.5

In other Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.

GENERAL LIGHTING CONTROL DEVICE REQUIREMENTS
Line-Voltage Surge Protection: An integral part of the devices for 120- and 277-V solid-state
equipment. For devices without integral line-voltage surge protection, field-mounting surge

protection shall comply with IEEE C62.41 and with UL 1449.

TIME SWITCHES

Manufacturers:

1. Intermatic, Inc.

2. Paragon Electric Co.
3. TORK.

Digital Time Switches: Electronic, solid-state programmable units with alphanumeric display
complying with UL 917.

1. Contact Configuration: SPST.

2. Contact Rating: 20-A ballast load, 120/240-V ac.

3. Programs: 4 channels.
a. For each channel, 2 on-off set points on a 24-hour schedule with skip-a-day
weekly schedule.
b. For each channel, 40 on-off operations per week, plus 4 seasonal schedules that

modify the basic program, and an annual holiday schedule that overrides the
weekly operation on holidays.

4. Circuitry: Allow connection of a photoelectric relay as substitute for on and off function of
a program on selected channels.

5. Astronomical Time: Selected channels.

6. Battery Backup: For schedules and time clock.

OUTDOOR PHOTOELECTRIC SWITCHES

Manufacturers:

1. Intermatic, Inc.

2. Paragon Electric Co.
3. TORK.

Description: Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1300-VA
inductive, to operate connected relay, contactor coils, microprocessor input, and complying with
UL 773A.

1. Light-Level Monitoring Range: 1.5 to 10 fc (16 to 108 Ix), with an adjustment for turn-on
and turn-off levels within that range, and a directional lens in front of photocell to prevent
fixed light sources from causing turn-off.

2. Time Delay: 15-second minimum, to prevent false operation.

3. Surge Protection: Metal-oxide varistor type, complying with IEEE C62.41 for
Category Al locations.

4. Mounting: Twist lock complying with IEEE C136.10, with base-and-stem mounting or
stem-and-swivel mounting accessories as required to direct sensor to the North sky
exposure.

MULTIPOLE CONTACTORS

LIGHTING CONTROL DEVICES 16145 -2



A.

B.

2.6

A.

B.

C.

D.

Manufacturers:

Allen-Bradley/Rockwell Automation.

ASCO Power Technologies, LP; a division of Emerson Electric Co.
Cutler-Hammer; Eaton Corporation.

GE Industrial Systems; Total Lighting Control.

Siemens.

Square D.

ouhrwNE

Description: Electrically operated and mechanically held, complying with NEMA ICS 2 and

UL 508.

1. Current Rating for Switching: Listing or rating consistent with type of load served,
including tungsten filament, inductive, and high-inrush ballast (ballast with 15 percent or
less total harmonic distortion of normal load current).

2. Control-Coil Voltage: Match control power source.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG,
complying with Division 16 Section " Conductors and Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded copper conductors not
smaller than No. 18 AWG, complying with Division 16 Section "Conductors and Cables."

Class 1 Control Cable: Multiconductor cable with stranded copper conductors not smaller than
No. 14 AWG, complying with Division 16 Section "Conductors and Cables."

Install unshielded, twisted-pair cable for control and signal transmission conductors, complying
with Division 16 Section "Voice and Data Communication Cabling."

PART 3 - EXECUTION

3.1

A.

3.2

A.

C.

D.

m

SENSOR INSTALLATION

Install and aim sensors in locations to achieve at least 90 percent coverage of areas indicated.
Do not exceed coverage limits specified in manufacturer's written instructions.

WIRING INSTALLATION

Wiring Method: Comply with Division 16 Section "Conductors and Cables.” Minimum conduit
size shall be 3/4 inch (20 mm).

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Separate
power-limited and nonpower-limited conductors according to conductor manufacturer's written
instructions.

Install field-mounting transient voltage suppressors for lighting control devices in Category A
locations that do not have integral line-voltage surge protection.

Size conductors according to lighting control device manufacturer's written instructions, unless
otherwise indicated.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
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3.3

3.4

3.5

3.6

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

IDENTIFICATION

Identify components and power and control wiring according to Division 16 Section " Electrical
Identification."

Label time switches and contactors with a unique designation.
FIELD QUALITY CONTROL

Perform the following field tests and inspections and prepare test reports:

1. After installing time switches and sensors, and after electrical circuitry has been
energized, adjust and test for compliance with requirements.
2. Operational Test: Verify actuation of each sensor and adjust time delays.

Remove and replace lighting control devices where test results indicate that they do not comply
with specified requirements.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner’'s maintenance personnel as
specified below:

1. Train Owner's maintenance personnel on troubleshooting, servicing, adjusting, and
preventative maintenance. Provide minimum of three hours’ training.

2. Training Aid: Use the approved final version of maintenance manuals as a training aid.

3. Schedule training with Owner, through Architect, with at least seven days’ advance
notice.

ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting sensors to suit actual occupied conditions. Provide up to
two visits to site outside normal occupancy hours for this purpose.

END OF SECTION 16145

LIGHTING CONTROL DEVICES 16145 -4



SECTION 16511 - INTERIOR LIGHTING

PART 1 - GENERAL

11

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Lighting fixtures mounted on exterior building surfaces.

Related Sections include the following:

1. Division 16 Section "Lighting Control Devices" for automatic control of lighting, including
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and
contactors.

DEFINITIONS

BF: Ballast factor. Ratio of light output of a given lamp(s) operated by the subject ballast to the
light output of the same lamp(s) when operated on an ANSI reference circuit.

CRI: Color rendering index.

CU: Coefficient of utilization.

LER: Luminaire efficiency rating, which is calculated according to NEMA LE 5. This value can

be estimated from photometric data using the following formula:

1. LER is equal to the product of total rated lamp lumens times BF times luminaire
efficiency, divided by input watts.

RCR: Room cavity ratio.

SUBMITTALS

Product Data: For each type of lighting fixture scheduled, arranged in order of fixture
designation. Include data on features, accessories, finishes, and the following:

1. Physical description of fixture, including dimensions and verification of indicated
parameters.

2. Emergency lighting unit battery and charger.

3. Fluorescent and high-intensity-discharge ballasts.

4. Lamps.

Shop Drawings: Show details of nonstandard or custom fixtures. Indicate dimensions, weights,
methods of field assembly, components, features, and accessories.

Wiring Diagrams: Power, signal, and control wiring.
Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency,

operation, and maintenance manuals. In addition to items specified in Division 1 Section
"Closeout Procedures," include the following:
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E.

F.

15

A.

B.

C.

1.6

A.

1.7

A.

B.

1.8

A.

1. Catalog data for each fixture. Include the diffuser, ballast, and lamps installed in that
fixture.

Warranties: Special warranties specified in this Section.
Spare Parts: include spare parts materials and quantity.
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

1 Test products to UL standards by nationally recognized testing laboratory, where an
appropriate standard exists.

Comply with NFPA 70.
NFPA 101 Compliance: Comply with visibility and luminance requirements for exit signs.
COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.

WARRANTY

Special Warranty for Emergency Lighting Unit Batteries: Manufacturer's standard form in which

manufacturer of battery-powered emergency lighting unit agrees to repair or replace

components of rechargeable batteries that fail in materials or workmanship within specified

warranty period.

1. Warranty Period: 10 vyears from date of Substantial Completion. Full warranty shall
apply for first year, and prorated warranty for the remaining nine years.

Special Warranty for Fluorescent Ballasts: Manufacturer's standard form in which ballast
manufacturer agrees to repair or replace ballasts that fail in materials or workmanship within
specified warranty period.

1. Warranty Period for Electronic Ballasts: Five years from date of Substantial Completion.
2. Warranty Period for Electromagnetic Ballasts: Three years from date of Substantial
Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.
1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least one of each

type.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
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2.2

2.3

2.4

1. Products: Subject to compliance with requirements, provide one of the products
specified.

FIXTURES AND COMPONENTS, GENERAL

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

1 Equip recessed fixtures with six foot flexible conduit whips for connection to external j-
boxes, except that junction boxes may integral for prewired framing kits for incandescent
and PL fluorescent downlights.

Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5A.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

HID Fixtures: Comply with UL 1598. Where LER is specified, test according to NEMA LE 5B.
Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
1. White Surfaces: 92 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

4. Laminated Silver Metallized Film: 90 percent.

Plastic Diffusers, Covers, and Globes:
1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to yellowing
and other changes due to aging, exposure to heat, and UV radiation.
a. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless different
thickness is scheduled.
b. UV stabilized.
2. Glass: Annealed crystal glass, unless otherwise indicated.

LIGHTING FIXTURES
Fixtures: Refer to Lighting Fixture Schedule on the drawings.
HIGH-INTENSITY-DISCHARGE LAMP BALLASTS

General: Comply with NEMA C82.4 and UL 1029. Shall include the following features, unless
otherwise indicated.

1. Type: Constant-wattage autotransformer, pulse start, or regulating high-power-factor
type.

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp
ballasts.

3. Normal Ambient Operating Temperature: 104 deg F40 deg C.
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2.5

A.

B.

2.6

A.

B.

C.

D.

2.7

A.

2.8

A.

B.

4. Open-circuit operation that will not reduce average life.
5. Manufacturers: Provide products in conformance with the requirements of the contract
documents manufactured by one of the following.
a Universal Lighting Technologies
b. Advance Transformer CO.
c. Robertson

HIGH-INTENSITY-DISCHARGE LAMPS

Metal-Halide Lamps: ANSI C78.1372, wattage and burning position as scheduled, CRI 65
(minimum), and color temperature 4000, Pulse start.

Manufacturers. Provide products in conformance with the requirements of the contract
documents manufactured by one of the following.

a General Electric Company

b. Philips Lighting

C. Osram/Sylvania

d. Ushio

FIXTURE SUPPORT COMPONENTS

Comply with Division 16 Section "Basic Electrical Materials and Methods" for channel- and
angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling canopy.
Finish same as fixture.

Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated, 12 gage (2.68 mm).

Rod Hangers: 3/16-inch- (5-mm-) minimum diameter, cadmium-plated, threaded steel rod.
FINISHES

Fixtures: Manufacturers' standard, unless otherwise indicated.

1. Paint Finish: Applied over corrosion-resistant treatment or primer, free of defects.

2. Metallic Finish: Corrosion resistant.

SOURCE QUALITY CONTROL

Provide services of a qualified, independent testing and inspecting agency to factory test
fixtures with ballasts and lamps; certify results for electrical ratings and photometric data.

Factory test fixtures with ballasts and lamps; certify results for electrical ratings and photometric
data.

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Fixtures: Set level, plumb, and square with ceilings and walls. Adjust trims for recessed

fixtures to eliminate light leaks. Install lamps in each fixture.

1 Instal fixtures with the separation from combustible material as required by lighting
fixture rating, per manufacturer’s written instructions; in no case, install recessed fixture
within ¥2" of combustible material.

INTERIOR LIGHTING 16511 -4



3.2

3.3

D.

Support for Fixtures in or on Grid-Type Suspended Ceilings: Use grid for support.

1. Install a minimum of four ceiling support system rods or wires for each fixture. Locate not
more than 6 inches (150 mm) from fixture corners.

2. Support Clips: Fasten to fixtures and to ceiling grid members at or near each fixture
corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans or

center in acoustical panel or at the intersection of four tiles, and support fixtures
independently with at least two 3/4-inch (20-mm) metal channels spanning and secured
to ceiling tees.

4. Install at least one independent support rod or wire from structure to a tab on lighting
fixture. Wire or rod shall have breaking strength of the weight of fixture at a safety factor
of 3.

Suspended Fixture Support: As follows:

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.

2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.

Adjust aimable fixtures to provide required light intensities.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

1. Clean transparent materials. Replace chipped or broken lenses and other damaged
transparent materials.

2. Restore reflective surfaces to their reflective conditions.

3. Clean light fixtures and lamps.

Verify normal operation of each fixture after installation.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

Corroded Fixtures: During warranty period, replace fixtures that show any signs of corrosion.

END OF SECTION 16511
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SECTION 16521 - EXTERIOR LIGHTING

PART 1 - GENERAL

11

1.2

1.3

1.4

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Exterior luminaires with lamps and ballasts, but not mounted on exterior surfaces of
buildings.

Related Sections include the following:

SUBMITTALS

Product Data: For each luminaire, arranged in the order of lighting unit designation. Include
data on features, accessories, finishes, and the following:

1. Physical description of fixture, including dimensions and verification of indicated
parameters.
2. Luminaire dimensions, effective projected area, details of attaching luminaires,

accessories, and installation and construction details.
Luminaire materials.

Fluorescent and high-intensity-discharge ballasts.
Fluorescent and high-intensity-discharge lamps.
Electrical and energy-efficiency data for ballasts.

ook w

Shop Drawings: Anchor-bolt templates keyed to specific poles and certified by manufacturer.
Wiring Diagrams: Power, signal, and control wiring.

Source quality-control test reports.

Field quality-control test reports.

Operation and Maintenance Data: For luminaires to include in maintenance manuals.
Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C2, "National Electrical Safety Code."

Comply with NFPA 70.

COORDINATION
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1.6

A.

A.

Coordinate exterior luminaires with mounting and wind load requirements in Division 16 Section
"Lighting Poles and Standards."

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace luminaires or components of luminaires and lamps that fail in materials or workmanship;
corrode; or fade, stain, or chalk due to effects of weather or solar radiation within specified
warranty period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse,
or unauthorized repairs or alterations from special warranty coverage.

1. Warranty Period for Luminaires: Five years from date of Substantial Completion.
a. Warranty Period for Metal Corrosion: Five vyears from date of Substantial
Completion.
b. Warranty Period for Color Retention: Five years from date of Substantial
Completion.
2. Warranty Period for Lamps: Replace lamps and fuses that fail within 12 months from

date of Substantial Completion; furnish replacement lamps and fuses that fail within the
second 12 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

2.3

A.

A.

A.

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to

product selection:

1. Products: Subject to compliance with requirements, provide one of the products
specified.

EXTERIOR LUMINAIRES

Luminaires: Refer to Fixture Schedule.

LUMINAIRES, GENERAL

Complying with UL 1598 and listed for installation in wet locations.

Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
luminaires.

Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form
and support to prevent warping and sagging.

Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform
in use. Provide filter/breather for enclosed luminaires.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

Exposed Hardware Material: Stainless steel.
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2.4

2.5

2.6

2.7

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractors in luminaire doors.

HIGH-INTENSITY-DISCHARGE LAMP BALLASTS

General: Comply with NEMA C82.4 and UL 1029. Shall include the following features, unless
otherwise indicated:

1. Type: Constant-wattage autotransformer or regulating high-power-factor type.

2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C) for single-lamp
ballasts.

3. Normal Ambient Operating Temperature: 104 deg F (40 deg C).

4. Open-circuit operation will not reduce average life.

5. Ballast Fuses: One in each ungrounded power supply conductor. Voltage and current
ratings as recommended by ballast manufacturer.

6. Single-Lamp Ballasts: Minimum starting temperature of minus 40 deg C.

7. Open-circuit operation will not reduce average life.

HIGH-INTENSITY-DISCHARGE LAMPS

Metal-Halide Lamps: ANSI C78.1372, wattage and burning position as scheduled, CRI 65
(minimum), and color temperature 4000.

FACTORY FINISHES

Factory-Painted Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for

Architectural and Metal Products” for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal
Blast Cleaning,” or SSPC-SP 8, "Pickling."

2. Interior Surfaces: Apply one coat of bituminous paint on interior of pole, or otherwise
treat to prevent corrosion.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.
a. Color: As selected from manufacturer's standard catalog of colors.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and designating
finishes.
1. Finish designations prefixed by AA comply with the system established by the Aluminum
Association for designating aluminum finishes.
a. Color: Dark bronze.

SOURCE QUALITY CONTROL
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A.

B.

Provide services of a qualified, independent testing and inspecting agency to factory test
luminaires with ballasts and lamps; certify results for isofootcandle curves, zonal lumen,
average and minimum ratios, and electrical and energy-efficiency data for ballasts.

Factory test fixtures with ballasts and lamps; certify results for isofootcandle curves, zonal
lumen, average and minimum ratios, and electrical and energy-efficiency data for ballasts.

PART 3 - EXECUTION

3.1

A.

B.

C.

3.2

A.

3.3

A.

B.

INSTALLATION

Install lamps in each fixture.

Luminaire Attachment: Fasten to indicated structural supports.

Adjust luminaires that require field adjustment or aiming.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A and UL 486B.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

1. Clean Light fixtures and lamps.
2. Restore reflective surfaces to their reflective conditions.
3. Clean transparent materials. Replace chipped or broken lenses and other damaged

transparent materials.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 16521
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